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A prototype installation of an 
Allison GMT 305 gas turbine 
is used in this Ordnance Corps 
modified M-56 90mm gun car- 


rier. 





ALSO IN THIS ISSUE.... 
SMALL GASOLINE ENGINES 
GAS TURBINES: Il—Passenger Car Problems 
MOVING BOLSTER PRESS LINE at Fisher 





Remember when... 


He proved 

he was the 

‘‘mechanical 
man” 


It's the fourth game of the 1935 World Series. 
The Tigers lead, 2-1. And in the last of the ninth 
the Cubs have the tying run on second, win- 
ning run on first, one out. The Cubs’ batter 
hits a sharp grounder to the shortstop who 
shoots it to Charlie Gehringer at second. With 
mechanical precision, Gehringer takes the 
ball, pivots, whips it to first for the game 
winning double play 

The ‘‘Mechanical Man", as the sports writers 
called him, had come through again 

In sports or in business the pro comes 
through in the clutch repeatedly because he 
knows from experience exactly what to d 
That's the quality you find in the pros of the 
bearing business—Timken Company sales 
engineers. And they're backed by the Timken 
Company's 61 years’ experience in improving 
just one kind of bearing—the Timken* tapered 
roller bearing. It adds up to reliability that 
more than meets the higher performance 
standards for parts required under to 
day’s full year 
warranties. For your 
No. 1 bearing value 
rely upon the bear- 
ing pros. The Timken 
Roller Bearing Com 
pany, Canton 6, Oh 
Cable: ‘‘Timr 
Makers of Tapered 
Roller Bearings, Fine 





Bearing Pro Ear! McDonald says Alloy Steel and Re 
in the clutch, you can count on us 
to solve your bearing problems movable Rock Bits. 


TIMKEN 


tapered roller bearings 
fram the pros of the bearing business 
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REDUCE 
UNIT 
STRESS 


with 
Eaton Flat-Face 
Self-Aligning Tappets 
and 
Hydraulic Valve Lifters 





THE EATON WAY 


Spherical-face tappets make only limited area contact 
with the cam. Result: high unit stress, damaging wear, 


and pitting. 
me * * 





Conventional flat-face tappets lower unit stress, but their 
use has been limited by misalignment and deflection, re- 
sulting in edge-riding. 


© * 7. 





Eaton Self-Aligning Flat-Face Tappets permit FULL 





THE OLD WAY 


CONTACT between cam and tappet under all operating 





conditions. 


* * * . , 
If you are interested in 
Lower unit stress adds to tappet and hydraulic valve lifter longer tappet and valve lifter life, 
life, and reduces engine maintenance cost. call us for a consultation. 








SAGINAW DIVISION 
MANUFACTURING COMPANY 
9771 FRENCH ROAD + DETROIT 13, MICHIGAN 


OB conc TS: Engine Valves + Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet Engine Parts * Hydraulic Pumps 
Truck and Trailer Axles * Truck Transmissions * Permanent Mold Iron Castings * Automotive Heaters and Air Conditioners 
Fastening Devices * Cold Drawn Steel * Stampings * Forgings * Leaf and Coil Springs * Dynamatic Drives and Brakes 
Powdered Metal Parts * Gears * Variable Speed Drives * Speed Reducers * Differentials * Centralized Lubrication Systems 
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CUTTING THROUGH AN AVALANCHE. A 54-foot-deep avalanche 
of hard, dense snow is no problem for the Snowblast Rotary Plow. 
Built with shafts and bushings of rugged nickel alloy steels, this 


Snowplow moves avalanches, lays arctic airstrips 





Power to move 2200 tons an hour delivered by Nickel Alloy Steels 


Chewing through a mountain of snow to 
rescue a town—laying an airstrip of com- 
pacted snow—they’re simple jobs for the 
Snowblast Rotary Plow. From no-stall 
plowing at one-quarter mph to smooth 
snow removal at 30 mph, any speed is 
“the right speed.” 


The power to move 2200 tons of 
snow an hour is delivered by a two- 
speed transmission, using two nickel 
alloy steels: AISI 4320 and AISI 3140. 
In dense, hard-packed snow, low gear 
provides maximum horsepower for the 
rotary cutter. In light, fluffy snow, high 
gear provides speeds up to 30 mph 
with a snow-casting range of 110 feet. 


Four transmission shafts, the im- 
peller shaft, and bevel gear box 
shaft are all made of AISI 4320 car- 
burized and hardened nickel alloy steel. 
Its hard case resists metal-to-metal fric- 
tional wear — seizing, galling, and scor- 
ing. Its tough core stands up to repeated 


impact in stone-hard snow—even at full 
throttle. 

Bushings for drive and spline are 
made of AISI 3140 through-hardening 
nickel-chromium alloy steel. Well suited 
to parts having sections up to 2°, AISI 
3140 is readily heat-treated to develop 
the strength and toughness necessary 
for dependable resistance to repeated 
shock-loading. 

It’s easy to get the latest information 
on these and other nickel alloy steels 
for shafts, bearings, ‘pinions, gears and 
other heavily stressed parts vou use, de- 
sign or buy. Write us for a copy of the 
new 76-page book, “Nickel Alloy Steels 
and Other Nickel Alloys in Engineering 
Construction Machinery.” 


The International Nickel Company, Inc. 


67 Wall Street amen, New York 5, N. Y. 


rotary plow-—even those with greater horsepower ratings, 
ing to Wayne Schiller, of the Colorado Department of Highways. 


= 


plow “removes two to five times more snow than any other type of 


accord- 





New Snow Machine Makes Runways. 
This snow machine comprises the Snow- 
blast Rotary Plow and a special attachment 
Tested rigorously in the Arctic, it compacts 
gathered snow and redeposits it to form a 
hard enough to permit air 
craft landings. Nickel steels give a variety 


smooth surface 


of components strength and toughness for 
rugged Arctic service 


INCO NICKEL 


NICKEL MAKES STEEL PERFORM BETTER LONGER 


Circle 164 on Inquiry Card for more data 
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Passenger Cors * Trucks * Buses * Alrcraft + Tractors 
MARCH I, 196! rewenger Cort = Troche = Sas Tec VOL. 124 No. 5 
Form Machinery + Ports and Components * Accessorie: 
* Production and Processing Equipment 
Design * Production * Engineering * Management 











Small Gasoline Engines gears for the Dauphine car on an auto- 
matic transfer line with a capacity of 
150 units per hour. The line has a loading 
station, 11 fully-automatic stations, and 
four semi-automatic locations. A total of 
11 men are employed on the line. Page 38 


Applications of small gasoline engines are 
increasing in variety and in overall vol- 
ume. While figures for 1960 are not yet 
available, 1959 shipments were 7,179,565 
close to 25 per cent above the figure for 
1958. Recent developments by some of the 
builders are described in a four-page 
article. Page 29 Moving Bolster Press Line 
The Fisher Body Plant in Grand Rapids 
Hydrostatic Transmission has a moving bolster press line for short 
for Mobile Equipment runs in any variety within the capacity of 
A new hydrostatic transmission is offered the oqunpene. Relare said ” ae the Gest 
by the Watertown Division of The New installation of its kind in the ¢ . - 
York Air Brake Co. Present production wating 
models have been designed for installa- 
tions such as the traction drive on lift —s P 
trucks, front end loaders, farm tractors, Reliability Program at Oldsmobile 
combines, and other off-highway vehicles. Oldsmobile has taken a novel approach to 
Page 33 the inauguration of a reliability program. 
The division is basing its program on what 
Automotive Gas Turbines Part I! it terms a “feed-back” system. This takes 
into account what is happening in the 


This article describes and illustrates the Sold, what parte give trouble, ete. Page 44 


various types of heat exchangers used in 
gas turbines. Performance and efficiency 
are discussed, as well as problems in the 
application of gas turbines to passenger 


18 New Product Items and Other 


cars. Page 34 Features Such as: 
. ° Machinery News; Manufacturers’ News; 
Assembling Steering Gears Automation News Report; Industry Statis- 


tics; Airbriefs; Metals; and News of the 
Automation and Aviation Industries. 


on Automatic Transfer Lines 


The Renault plant at Billancourt, France, 
is assembling rack-and-pinion steering . . . continued on next page 
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Bendix gives the _W 
world’s toughest [MAAN Nepeerese=as 
“physical”. ... —e 

to provide 

Safer braking 
for you 
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A “live” demonstration from Brown & Sharpe... 


“Let me show you why Browns 
is the best height-settingtc 


... Mr. Ermand Watelet, Director ojes 

















“Let’s start with speed... 
You can set up three or four heights, 
in tenths, with your 10” or 20” Hite- 
Set® — faster than you can get out 
your “Jo’’-Blocks! 


“You see — Hite-Set has a series of 
half-inch precision blocks, locked in a 
carrier on one-inch centers. A super- 


accurate micrometer head moves the 
carrier up and down 1”, and with the 
mike at 0.00007 the tops of the blocks 
are at even inches— 1”, 2”, 3”, etc., high. 


“You just pick the right block — turn 
the head to your ten-thousandth read- 
ing. The top of the block is then at the 
height you want, ready for transfer. 


What could be quicker! 


“Setting the bottom of blocks is easy, 
too, without attachments. You just 
subtract .5000”. 


“If you want even faster setting, 
there’s Brown & Sharpe's ‘Hite-Icator’. 
It’s a Hite-Set with a dial indicator 
added that shows .1”, .01” and .001”, 









yn& Sharpe’s new Hite-Set 
agtool you can buy: 


or Odesign, Brown & Sharpe, Industrial Products Division 


“Look at this easy-reading head! It’s a full 4” 
across the biggest in the business. 
Reads directly in tenths, and spreads the 
divisions out so you can see them all the 
way across a big surface plate or machine, 


“See the simple zero adjustment — You don’t 
have to take the head off to set to “zero”. 
Another feature: Repairs are economical ; 
damaged Hite-Set blocks are replaced 
individually — you don’t need a whole 
new column. 






929 





“See the accuracy you get within .000050” 
over the entire range of blocks, and highly 
repeatable! You read off a small parallel 
surface, moving up and down, not, as in 
some tools, off a large rotating disk. 





“Companion pieces te de any jeb better are 
available from Brown & Sharpe. Super 
Hite-Chek® (a) transfers heights in 
.00002E”. 9” Riser Blocks (b) extend range 
at low cost. B&S Black Granite plates and 
flats provide a perfect base. 








O 





“Base is solid as a rock! These five big buttons 
are hardened and lapped to better than 
Class A Gage Block accuracy, so your 
Hite-Set won't tilt. (If it does, you need a 
new surface plate from Brown& Sharpe!) 






“Finally, yeu pay less for Hite-Set accuracy. When 
the range of heights you want to measure 
is considered, you will find that combina- 
tions of Brown & Sharpe Hite-Sets and 
Riser Blocks usually cost less per inch of 
range than competitive tools.” 


Try Hite-Set, and you'll never settle for less! Ask your B&S distributor to show you 
this tool and the complete line of B&S inspection and gaging equipment. Brown & 
Sharpe Mfg. Company, Industrial Products Division, Providence 1, Rhode Island. 









Brown & Sharpeds ?x201100) O2NTER 
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\ON OUR WASHINGTON WIRE ) 
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Justice Dept. officials say the 
antitrust action against the Na- 
tion’s biggest electrical equip- 
ment manufacturers is not the 
start of a “get tough” policy. But 
they say the case is a warning to 
industries which might be consid- 
ering similar practices. W. Wal- 
lace Kirkpatrick, acting head of 
the Antitrust Div., says the verdict 
is a warning to all big business. 

The right of industry to retain 
ownership of patents on research 
sponsored by government funds 
is under review. The Defense 
Dept. is considering changing its 
patent practices to the detriment 
of industry. The Pentagon may 
decide to retail the rights te 
patents developed under govern 
I A Congressiona 
tight over the policy is imminent 

President Kennedy's demands 
for a steady upward push in mini- 
mum wages—$1.25 by 1963—has 
strong backing from Senate and 


rr) > or > Pan + 
nen ontracts | 





CALENDAR 


OF COMING SHOWS AND MEETINGS 





Material Handling Institute, Spring 
Meeting, Chicago Mar. 7-9 
Instrument Society of America, 11th 
Annual Conference on Instru- 
mentation for the iron and 
Stee! Industry, Pittsburgh. Mar. 8-10 
The Steel Founders Society of 
America, Annual Meeting, Chi- 
cago Mar. 11.14 
The American Society of Mechani- 
cal Engineers, Aviation Con 
ference, Los Angeles Mar. 12-16 
Society of Automotive Engineers, 
Automobile Week (Combined 
National Automobile & Produc- 
tion Meetings), Detroit Mar 


4 


American Society for Metais, West 
ern Metal Exposition, Los An 


geles Mar. 20-24 
23rd Annual American Power Con. 

ference, Sponsored by Six Na 

tional Engineering Societies, 

Chicago Mar. 21-23 


Spring Technical Meeting, Pressed 
Metal Institute, New York. Mar. 22.24 
American Machine Tool Distribu- 
tors’ Assn., 37th Spring Meet 
ing, San Francisco Mar. 23-25 
Instrument Society of America, 3rd 
Symposium on Temperature, 
Columbus, Ohio Mar. 27-31 


‘ 
c 





C SS 


House Labor Committees. At the 
same time, there is mounting op- 
position from retail interests and 
foreign relations experts. With 
both political parties committed 
to higher wages, there is little 
doubt some kind of new wage- 
floor bill can be passed this year. 
although there is some talk of 
waiting until 1962—an election 
year—to write the higher rates 
into law. 


The Internal Revenue Service's 
ht against the use of foreign 
ravens” by U. S. compani 
has the backing of President Ken 


tory } 





toe 7m 
nedy. He recommends that Con 
: aa 
ress pass a law to prevent U.S 
lirms irom using tax navens 


ievies He 


tbroad to escape U.S 
1 Treasury 


has ordered the 


find out whether U. S 
tax laws are driving undue 
zmounts” of American capital 


Engineers 
Meeting. 
Apr. 4.7 


Automotive 
Aeronautic 


Society of 
National 
New York 


Management Engineering Confer 
ence, American Society of Me 
chanical Engineers, Society for 
the Advancement of Manage 
ment, New York City Apr. 6-7 


Society of Mechanical 
Engineers, Oi| & Gas Power 
Conference & Exhibit, New 
Orleans Apr. 9-13 


American 


American Society of Mechanical 
Engineers, Maintenance & Piant 
Engineering Conference, Wor 


cester, Mass Apr. 10-11 
43rd Anniversary National Truck 

Trailer & Equipment Show, Los 

Angeles Apr 
American Welding Society, 42nd 

Annual Convention and Weld 

ing Exposition, New York. Apr. 10-21 
American Welding Society, Welding 

Show, New York Apr. 18-20 


18th Annual Western Section Con 


ference, Society of the Plas 
tics Industry, iInc., Coronado 
Calif Apr. 20-21 


American Foundrymen's Society, 
65th Annual Castings Congress, 
San Francisco May 8-12 


Design Engineering Show and Con 
ference, Detroit May 22-25 


American Society of Tool & Manu 
facturing Engineers, 1961 Engi 
neering Conference & Exhibit, 

New York May 22-26 


Engineers, 
Louis. June 5-9 


Society of Automotive 
Summer Meeting, St 





A spurt in buying of U. S. ma- 
chines by Japanese industry will 
come soon. The Export-Import 
Bank has extended a $25 million 
credit to a dozen Japanese banks. 
The proceeds of the credit will 
buy machine tools, forging and 
rolling machines. 

A government controversy has 
erupted over shipment of 45 U.S 


made ball bearing machines to 


the Soviet Union. At odds are the 
Dept. of Commerce, Dept. of De 
fens ind Sen. Thomas Dodd 
(I Conn.). Commerce officials 


Skayed shipment of the machines 
yn the grounds that machines of 
yuality could be 

t in Europe. The 
ept. asked that the machines not 
r ‘rce suspend 
t license but later 
reinstated it. Sen. Dodd says he 
would have liked the suspension 
to have remained in effect, but is 
keeping an open mind on the 

matter 

The outlook for a tax break on 
new plants and equipment is 
brightest in years. The Kennedy 
Administration concedes more 
realistic write-offs are long over- 
due, and more Congressmen are 
coming around to the idea. 
There's still opposition, however. 
chiefly from a die-hard band 


Defense 





if € dad C 





ea the export 


within Congress that opposes 
“favors” for industry. 

The President now is soft-pedal 
ng talk that the White House 


wants to take over strong dire 


t f the independent regulator 
igencie F the time being, at 
east, t esident al fter 
the idea of the role James M 
1 piay in future reg 
? r ry ry 


Attorney General Robert Ken- 
nedy is stepping up the govern- 
ment crackdown on illegal sales 
of “bennies” and “goof balls.” 
nicknames for stay-awake drugs. 
In a recent action, the Justice 
Dept. opened a state-wide drive 
in Alabama, and filed 41 criminal 
charges. It was the first state-wide 
crackdown, and was aimed at 
truck stops, restaurants, and fill- 
ing stations. 


Another move to force the gov 


‘ ent to equip all its vehicle 
wit eat belts is beir made 
Rep. Kenneth Roberts (I Ala 
I 1 f the House Safety 
i mmuttee, 1s agdin sponsor 
ng legislation to require all gov 
ernment-owned trucks and aut 
to have belts. A similar bill last 
ear passed the House but died 
n the Senate 
Avromotive [Npustrips, March 1, 1961 
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HIGH STRENGTH 








CHEMICAL 
RESISTANCE 





ABRASION 
RESISTANCE 








POLYPROPYLENE 


GIVES YOU A BALANCED COMBINATION OF PROPERTIES... 


When you take all the facts into And, Enjay has complete commer- to Enjay at 15 W. 51st Street, 
consideration, you'll discover that cial fabrication equipment to help New York 19, New York. 
Escon polypropylene gives youunu- solve your processing problems. 
sually high performance at low cost. For technical assistance, write 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY PLASTICS 
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LOOK WHAT YOU CAN GET FROM 








Lever support hardened and 01! impregnated tor lifetime sett-lubrication. 








Braking piate for washing machine metal inti\trated and o1! hardened for high strength and hardness Shock absorber rod guide steam treated for wear resistance 








Power steering pump thrust plate req ng Mo secondary machining Gear and pin assembly brazed together during metal infiltration 


‘on 
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Automotive front suspension bearing carbonitrided tor wear resistance. 
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DELCO MORAINE SINTERED METALS NOW: 
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Characteristics peculiar to sintered meta! place it in a unique 
position in the metal forming industry. It provides a way to form 
shapes which are impractical to form by any other means. it 
permits combination of metais and non-metais which cannot be 
combined by other processes. it makes possibile controlled density 
or controlled porosity, a fact significant in certain applications 
Sintered iron and steel lend themselves to specia! processes if 
the application requires special hardness or strength 


Which of these will make sintered metal useful to you? 


=) OIL HARDENED PARTS 
4 Ferrous sintered metal with sufficient combined carbon can 
/ be oil hardened to a particie hardness of R-55 minimum. in 
addition to the increased wear resistance obtained by hardening, 


controliec porosity and self-lubrication are retained. 


™-~ 
ers) STEAM TREATED PARTS 
/ iron base materials may be subjected to steam at an elevated 
temperature to effect controlled surface hardening and sealing 
The surface is economically coated with a hard, tight film of wear- 


resistant Diack iron oxide 


& I METAL INFIL TRATED PARTS 

SS Certain parts are infiltrated with a copper base alloy to 
obtain high tensile and compressive strength. Machinability and 
modulus of elasticity are improved. Separate pieces may be brazed 


together during this process 


4 -% CARBONITRIDED PARTS 

=— iron base materiais may be case hardened by the carbo- 
nitriding process. This results in a particie hardness of R-6O0 
minimum that provides maximum wear resistance. The full im- 


pact strength of the core is retained 


(=) PRECISION PARTS WITHOUT MACHINING 
C5 

— When the design recommendations of Deico Moraine engi- 
neers are followed, many complicated structural parts may be 
readily manufactured in large quantities to exacting specifica 
tions without secondary machining operations. Reliability and 


consistency of the parts are inherent. 


a META NF TRATED AND HARDENED PARTS 
“7? 


nw) Parts which have been infiltrated may be oi! hardened for 
those applications requiring extremely high strength, hardness 


and wear characteristics 


Our engineers are available to consult with you at any time and 
place about new developments and new applications for this basic 
process. Ask them to explain to you the economies of 


complex parts made from sintered metais 


DELCO MORAINE 


Division of Genera! Motors, Dayton, Ohio 
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HOB TWO 
hf FOR THE PRICE 
ans ll 


lf you would like to know more about the pr 
od luction € mies { lead-treated steels possi! 
hobbing. broaching, milling, and particularly 


automatic machining operations, write t 
LEADED STEELS CATALOG. Or call your nearest 
pperwe ] representative 


COPPERWELD 
STEEL COMPANY 
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Major Defense Flaw 


Scarcity of Orders for Improved Vehicles 
By Hartley W. Barclay, Editor and Publisher 


Major advances in Army devel equipment indicates the possibil- 
opment of new tank-automotive tv of a serious weakness in plan- 
equipment will eventually have ning for production of the im- 
their impact upon improved com proved vehicles, it was stated. 
mercial production of all types of Many of the important new de- 
civilian vehicles, defense experts signs of engines, transmissions 
have revealed exclusively to AUTO- and drives consist of only one or 
MOTIVE INDUSTRIES a few prototype models, experts 

However, the scarcity of orders emphasized They stressed that 
for new models of land-operated appropriations for such projects 





1961 PEUGEOT 404 HAS SLIDING SUNROOF 


-“ 
‘ ‘ Pry 





Five-passenger sedan is powered by 72 hp slant four engine that provides 
90 mph. The wheelbase is 104.3 in. and overall length is 174 in. Preliminary 
design work on the unitized body was done by Italy's famous Pininfarina 
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should be re-evaluated so that a 
more equitable distribution of de- 
fense funds could be provided for 


in this vital field 


Engine Weights Reduced 

Typical important gains which 
have been achieved in defense ve- 
hicle designs through modern re- 
search include reduction in en- 
gine weights and in ratios of 
weights to horsepower, plus the 
use of multi-fuel engine designs, 
innovations in compression § igni- 
tion engine prototypes, achieve- 
ment of power plants with re- 
duced rates of fuel consumption 
and the design of “throw-away” 
vehicles. These would be built 
so economically that they could 
be destroyed or abandoned after 
operating failures rather than be- 
ing hauled back to bases for re- 
pairs 

In this vast array of engineer- 
ing progress only one major flaw 
appears, according to leading 
automotive authorities. Defense 
establishments held the view: ac- 
cording to the Pentagon, that “in 
the event of national emergency 
a great number of engines for 
military vehicles would be re- 
quired. This problem could be 
satisfied by utilizing the high pro- 
duction capacity of commercial ve- 
hicle producers.” Contrary to this 
view of the armed services, auto- 
motive executives said that in any 


13 








future emergency it would not be ture defense production rep- 


possible to re-convert production resent new barriers to fulfill- 
equipment quickly to defense pro- ment of the country’s basic 
duction with the same speed and objective of obtaining “total 
efficiency demonstrated in World mobility” for the armed ser- 
War II. Automotive leaders vices. 


stressed that this is one of the 
top technical problems faced by 
the industry today. 

Using the concept of conversion 


These problems have not origi- 
nated with the armed services but 
have emerged from higher level 
branches of the Federal govern- 
ment, it was stated. Engineers 
emphasized that the plans, designs 
and research developments of the 


to future emergency production 
of defense vehicles as the exam- 
ple of current problems, automo- 


tive executives stressed the fol- 
armed services are adequate to 


provide “total mobility” if imple- 
mented by new orders. Examples 


lowing points: 


1. Major automotive-tank 
facilities vital to future de- 
fense production are now vir- 
tually idle, while large con- 


6. Minimum fuel consump- 
tion under all of the above 
conditions. 


of typical technical advances in 
clude the following developments 


engines alone, they said 


“here > ition ‘VveloDn- 
tracts have been placed by 1. Vehicles capable of start- There are additional develop 
’ . ; 2 : ments which are now well ad- 
the armed services for other ing and operating satisfactor- 7 head f 
. é ‘e i *i *% ur- 
products which are not pro- tly in the temperature range vanced but can not move ane a ss 
: : : . ther without major high level pol- 
duced in strategically impor- of —65 to 115 degrees F. her it major high leve pe 
tant plants vital to future icy approval, it was learned. i sal 
emergency output. 2. Vehicles capable of safe example, research and develop- 
operation on slope terrain ment is needed on dual engine 
2. Major staffs of highly up to 60 per cent. power plants, combining gas tur- 
2 as . . bines and high-speed light Diesels 
specialized automotive engi- cece , . , 
neers have been substantialls 3. Satisfactory operation at Further development of high ef- 
Z > yo é Pi 7 : . . : 
all altitudes from sea level to ficiency thermionic generators is 
cut back and reduced by some 3 ‘ é se 
, , maximum normal high alti- now practical. Triple-environment 
automotive companies because , : 
tudes. vehicles (land, sea and air) utili 


of a lack of government con- 

tracts. No governmental ac- 1. Capability of continuous 
tion has been taken to reverse 
this tragic situation. Setbacks 


ing combinations of light metals 
. and new high strength light 
operation. weight ferrous alloys are possible 


Rapid, “satisfactory” fuel ca- 


now experienced in maintain- 5. Capability of fording ete ‘ é P 
: : . : : abilities of us eg ilti-fue 
ing the technical organization maximum normal traverse of i ws , rte ll mul iel 
: : ranges from high octane gasoline 
of engineers important to fu- streams and mud. — a a 7 
f 


to low grade gas turbine rues 


need additional development 





The crux of the problem, a 

oO T r 0 ufo oti . * ‘nse Y. 

BELL'S AIR CUSHION VEHICLE si Rage sees hg pee 
consolidate the practical applica- 
“ tions of advances now definitely 

pS achieved. This must be supple- 

> = . mented by further programs of 
active research and development 
Since the major automotive man- 
ufacturing areas now have the 
greatest need for defense con- 
tracts for such purposes, there 





is no excuse for diverting future 
contracts into non-automotive 
areas where awards have been ob- 
tained on the basis of unemploy- 





ment rosters, or for other reasons 





al . . 
not associated with the principal 


Powered by 65 hp automobile engine, Bell Aerosystems’ 18-ft long 2000 Ib objective of economical, efficient 
experimental craft scoots over ground or water on cushion of air. Bell's calieen witiialin: me iaatemiens 3 
ACV is said-to be the first such craft licensed for operation on New York santendMeneuae manufacturing, it 
roads. It was unveiled last month at boat show in Buffalo, N. Y. was emphasized. 
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CONTINUED 
Ford's 401 HP Engine 290,000 sq ft and 230 additional new planetary gear system, a brake 
a machines to the renovated plant. system machining line (the “6000” 
Timed to coincide with Daytona Final assembly line has been in will have power brakes), and new 
Speed Week in late February, Ford creased from 3000 to 3400 ft and manufacturing and testing facili- 
Div. announced a new 101 hp, 390 widened at several points. Carrying ties for hydraulic system parts. 
cu in. displacement V-8 engine capacity has been increased t The tractor has a new hydraulic 
with triple carburetion M. L accommodate the heavy “6000"— accumulator system. 
Katke, general manager of the 6500 Ib. New lathes have been added for 
Engine and Foundry Div., said the Among the new equipment in- larger rear axles, and an expanded 
new powerplant develops more stalled for manufacture of the farm machining line is being installed 
horsepower per cubic inch of dis- giant is a machining line for a for making heavy-duty crankshafts. 
placement than any other domestic 
engine now available 
What became of the AMA reso- 
lution to cease the “horsepower 
race?” CONVERTO ENTERS HEAVY HANDLING FIELD 
The new Ford engine features : 
0” 


a triple, two-Venturi carburetor 
system on an aluminum intake 
manifold. Carburetor linkage is 
mechanically operated, with the 
front and rear carburetors acting 


as secondaries when maximum a 


celeration is desired 


New Ford Tractors 

Ford Tractor and Implement Div 
will introduce three new tractors 
March 23, two industrial models 
and a farm tractor. The farm mod- 
el, a five-plow tractor called the 
“6000,” is the largest and heaviest 
tractor ever built by Ford. 

Merritt D. Hill, Ford vice presi 
dent and general manager of the 
division, said the new farm tractor 





cost $20 million to develop over a 


five-year period. The “6000” is ; : ; ; ; ene 
Ford’s first six-cylinder tractor Converto Mfg. Co., Cambridge City, Ind., has introduced its ConverTrainer 
OFS S SFSC SIN-CyNaeer Lracwr. System which is claimed to provide a larger payload potential. The truck- 
All three of the new series will mounted hoist employs two hydraulic cylinders, acting on side-mounted arms. 
be built in the expanded Highland The arms swing back, where suspended chains are attached to a container. 
ve built in the expandec ignhiane The container is then swung aboard a flat deck, which is part of the hoist. 


Park tractor plant. Ford added All actions, including dumping, are handled by the two cylinders. 


15 


Automotive Inpustries, March 1, 1961 











CONTINUED 


Goodyear Profits Dip 


Net income of the Goodyear Tire 
and Rubber Co. for 1960 amounted 
to $71 million, or $2.10 a share, 
second highest in the company’s 
history, compared with $76 million, 
or $2.24 a share, in 1959. Sales de- 
clined slightly to $1,550,940,519 
from $1,579,257,984. 

Earnings from foreign subsidi- 
aries totaled $25.3 million in 1960, 
compared with $23.1 million in 
1959, despite 


Goodyear’s Cuban plant. 


expropriation of 


Capital expenditures last year 
were $74.5 million, against $55.6 
million in 1959. Working capital 
increased during the year to $521.5 
million from $510.3 million. 


U. S. Rubber Sales Off 


U. S. Rubber Co. sales in 1960 
declined one per cent while net in 
come dropped 13.6 per cent. Net 
sales totaled $966.8 million, com- 
pared with $976.7 million in 1959 


Net income was $30.7 million, 





IW = WS 


equivalent to $4.45 a share com- 
pared with $35.5 million or $5.30 a 
share in 1959. [ S Rubber ab- 
sorbed a net loss of $2.1 million, or 
37 cents a share, when it wrote off 
plants seized by the Cuban govern 
ment. Long term debts were re- 
duced from $159.9 million to $154.6 
million and net working capital at 
year’s end was $318.2 million com- 
pared with $312.2 million at the 


end of 1959 


Autolite Net Down 
Electric Autolite Co. net sales 
for 1960 were $221.8 million as 
compared with $220.7 million in 
1959. Earnings amounted to $6 
million, or $4.05 a share. Earnings 
in 1959 were $7.6 million, equiva- 
lent to $4.40 a share. Sales and 
earnings figures for 1959 and 1960 
include, on a pooling of interest 
DaSIS, Operations of the Marshall 
town Mfg. Co. and Hillier Aircraft 
Corp. acquired during the fourth 


-¢ . 7 ‘ . 
quarter of 1960 





REVOLUTIONARY DRY-BULK TRUCK-TRAILER 





New Highway-Interconsult transporter for chemicals, flour, or sand has ad- 
vanced pneumatic unloading system. The spherical-shaped vessels are made 
in 300, 340 and 400 cu ft sizes. Trailers provide capacities up to 80,000 Ibs. 











PAUL WOOTON DIES; 
CAPITAL REPORTER 


Paul Wooton, 79. a member of the Edi 
torial Board of the Chilten Publications 
and Washington correspondent for the New 
Orleans Times-Picayune since 1914, died 
Feb. 16 


Mr. Wooton, who had an uncanny mem 
ory for names, held the highest offices in 
several newsmen's organizations such as 
the National Press Club, Gridiron Club and 
the White House Correspondents Associa 
tion 


For many years he managed the annual 
White House correspondents’ dinners and 
press receptions for visiting foreign digni 
taries 


Mr. Wooton began his reportorial career 
by writing mining news in Mexico in 1906 
When he moved to New Orleans he also 
represented two Chilton publications, Motor 
Age and Commercial Car Journal 


Transferred to Washington, he later was 
made bureau chief for Metiraw-Hill Pub 
lications In 1945 Mr. Wooton became oa 
member of the Chilton Editorial Board 


He was a co-founder and former presi 
dent of the Society of Business Magazine 
Editors When his term expired he was 
made chairman of the Society's Executive 
Committee. He was executive vice president 
when he died 


At his death Mr. Wooton also was cor 
respondent for Dun's Review and Modern 
Industry 





Vertol ‘Copter Wins 


The Navy has announced the 


winner of a_ recently conducted 
competition for an assault trans 
port helicopter to be the Vertol Div 
of Boeing Airplane Co. 

This tandem-rotor system heli- 
copter will be powered by twin 
General Electric T-58-8 turbine 
engines. It will have all-weather 
and shipboard capabilities, and is 
intended to fulfill the Navy re- 
quirement for a troop and cargo 
vehicle for use by the Marine 
Corps 
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@ Clevite sealed sleeve cartridges using an oil seal of 
a Hycar are manufactured by Cleveland Graphite 


Bronze division of Clevite ( orporation, Cleve land, 


Ohio. B.F Goodrich Chemical Company supplies the 
Hycar nitrile rubber for molding into seals 


Inspection of the working parts of this 
sealed sleeve bearing cartridge is 
necessary just once every nine years, 
according to the manufacturer. Be- 
vond this, the only maintenance 
needed to assure against freight car 


“hot boxes” is an annual check of oil 











other hydrocarbons and to heat offered 
by Hycar. Years of service under 
these tough conditions won't affect 
the resilience or effectiveness of these 
seals. The properties of Hycar solve 
a tough molding problem, too. 
Here’s another example of how 


levels. Fitted against the journal inside the housing is Hycar improves present products, sometimes makes 
a positive oil seal made of Hycar nitrile rubber which possible entirely new products for new markets. Can 
permanently retains the lubricant. Hycar help solve your problem? Write for information 

The manufacturer says, ‘Without question, there Department MK-2, B.F.Goodrich Chemical Company, 
isn’t a seal that compares with this one.”’ He’s referring 3135 Euclid Avenue, Cleveland 15, Ohio. In Canada: 
to the outstanding resistance to abrasion, to oils and Kitchener, Ontario. 


B.EGoodrich Chemical Company 


Hycar 


a division of The B.F.Goodrich Company Rubber ) Laltm 
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NEW SAFETY SOLVENT permits 


on-the-line cold degreasing . .. 100% parts inspection 


FAR GREATER SAFETY than most other 
chlorinated solvents makes Chlorothene 

NU specially inhibited 1,1,1-trichloro- 
ethane ideal for the cold removal of 
greases, waxes, tars, and oils. In cleaning 
for spot inspection of close tolerances, 
or for 100°, inspection as on broaching 
machine operations, Chlorothene NU 
may be used quickly and safely by 
spray, dip, bucket or wiping methods. 
Die parts may be cleaned in the shop 
without having to send them out for 
vapor degreasing. 


By providing answers to both of the 
chief hazards of common cold-degreasing 
solvents, Chlorothene NU is leading a 
breakthrough in solvent cleaning. 
Having no fire or flash point measurable 
by standard methods, it is removed 
from the flammable class of cleaning 
compounds. Maximum allowable vapor 
concentration of Chlorothene NU sol- 


vent is a high 500 ppm, compared to 
carbon tetrachloride at 25. Chlorothene 
NU is easily recovered by distillation. 
It can be used safely on most electric 
motors, instruments, bearings, and on 
all common metals including aluminum, 
zine, corrosion-prone ‘‘white-metal’’ 
alloys, and on many plastics. 


HYDRAULIC FLUIDS continue to be impor- 
tant objects of research at the Dow 
Automotive Chemicals Laboratory. 
They are custom engineered, and Dow’s 
broad background in polyols, glycols, 
and glycol ethers assures hydraulic 
fluids of the highest quality, and with an 
almost limitless range of properties. 


VORACEL* foamed-in-place rigid 
urethane offers new advantages for 
sound deadening, insulating, ‘‘pocket”’ 
sealing, and strengthening between 
structural members. The new process 


THE DOW CHEMICAL COMPANY 
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superior, and economicall) 
feasible covering and filling materia 
for many automotive uses. For addi 
tional information, contact your nearest 


Dow sales office 


gives a 


DOW AUTOMOTIVE CHEMICALS 
LABORATORY 


Midland, Michigan 
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’ lli In addition to auto parts, the 
company now produces a_ wide 
B-W to Spend $40 Million | «2: :« sa : 
variety of items, including ai 
conditioning and_ refrigeration 
equipment, household appliances, 

Search Pushed for New Auto Products cence earns 
farm implement parts, steel, plas- 
tics, oil well tools, pumps, plumb- 
ing-ware, aircraft and _ missile 











Borg-Warner Corp. is in the They include a low-cost fuel parts and building materials. 
midst of a large-scale program ti injection system, a spin-resistant 
expand its automotive business in differential, a hydraulic retarder Good Future Seen 
this country and overseas. At for trucks and new automatic 
least one or two innovations will transmissions for trucks and The field of auto development 
find‘ their way into 1962 mode! buses. is obviously still one of the com- 
cars, according to officials. Like many other companies, pany’s major interests. rhe offi- 
Robert S. Ingersoll, the com- B-W began a far-reaching diver- cials cians good future in the 
pany’s president, listed some items sification program a few years field despite its fiercely competi- 
now in late testing stages ago. tive nature. : 

To meet competition not only 
from other auto supply firms but 
from the car manufacturers, 
themselves, who produce many of 

WORLD'S FIRST TURBINE-POWERED AERIAL LADDER TRUCK their own parts, Borg-Warner has 

Ye embarked on a huge program to 

a . ” a? —s 4 ; develop new products and improve 

wens. a ‘ i existing facilities. 

addi is a The firm recently completed a 

earest ¥ ‘ multi-million-dollar research cen- 

ter in Des Plaines, Ill., a Chicago 

suburb. In addition, each divi- 

sion and subsidiary of Borg-War- 

LS ner maintains its own research 
and development facilities. 

f Last year, despite a drop in 

- sales from 1959, the company 

budgeted the biggest capital ex- 

penditure program in its history. 

By November, Borg-Warner 
plans to spend between $38 and 

se $40 million on plant expansion in 


the United States and overseas, 
new equipment and development 
of new products. 

About one-third of the current 
budget is allocated for the auto 





The Seattle, Wash., Fire Department has accepted delivery of American La- 
France’s Turbo Chief. From a standing start, it can accelerate to 50 mph in a 
31 seconds. It is powered by Boeing 330 hp gas turbine engine. (Turn to page 21, please) 


igan 
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Latest addition to the growing 
fleet of plastic boats is a custom 
made 54-ft cabin cruiser of 
polyester - fiberglass construction 
launched in Italy. 

> > . 

Cash dividend payments by cor- 
porations issuing public reports 
amounted to $13.5 billion in 1960, 
compared with $13 billion in 1959. 
The Office of Business Economics, 
U. S. Dept. of Commerce, an- 
nounced December payments were 
2.5 billion, a slight increase over 
1959. 

Prefabricated steel panels can 
be assembled into side-walls in the 
field to build cheaply, extensions 
to office buildings, warehouses, 
schools, etc. They are pre-painted. 

A new light weight fuel cell con- 
sumes hydrogen, bromine and 
water to generate electric power 
in satellites and is rechargeable by 
solar energy. 

> > > 

Shipments of complete civilian 
aircraft amounted to 2 million Ib 
in November, 1960, according to 
the Bureau of the Census, U. S. 
Dept. of Commerce, and the Fed- 
eral Aviation Agency. During the 
month, 630 planes valued at $88 
million were shipped. 

* > . 

The average age of automobiles 
in use today is 5.77 years. An es- 
timated 24 million or 46 per cent 
of the nation’s cars are more than 
six years old. 

al > > 

Manufacturers’ shipments of 
passenger car tires during No- 
vember amounted to 7.3 million 
units. This was a decrease of 16 
per cent below the 8.7 million 
tires shipped during October, ac- 
cording to the Rubber Manufac- 
turers Association, Inc. 

* > > 

Brazil is the largest U. S. mo- 
tor vehicle export market. The 
South American country bought 
46,600 vehicles last year, of which 
43,000 were trucks. 


The ratio of coating thickness 
to wire diameter and the wire’s 
cooling cycle has proved to be one 
of the most important factors af- 
fecting the flexibility of various 
wire coatings, a three-year Air 
Force study reveals 

> . > 

Ways to improve and extend 
the application of broaching to 
high temperature alloys are ex- 
plained in a study compiled by the 
Air Force and released to indus- 
try and the public by the Office of 
Technical Services, Business and 
Defense Services Administration, 
Ll. S. Dept. of Commerce. The 
study covers broach cutting and 
tool life, materials and surfaces, 
as well as economic and design 
factors and current developments 
in the industry. 

Motor vehicle travel in the 
U. S. in 1959 totaled 700.5 billion 
vehicle-miles, an increase of five 
per cent over 1958. Total travel 
for 1960 is estimated at 720 bil- 
lion vehicle-miles, a three per cent 
increase over 1959 

. 6 4 

An increasing demand in 1961 
for ferrous castings is expected by 
the U. S. Dept. of Commerce 
Shipments increased substantially 
in the first half of 1960, but cut- 
backs in deliveries resuJted in less 
favorable third and fourth quar- 
ters. 

ee ¢ « 

Nearly six million trucks, or 
51.7 per cent of those in operation 
today, are less than eight years 
old. The average age of trucks is 
7.6 years. 

* « * 

Sales of scientific and industrial 
instruments are expected to in- 
crease in 1961 substantially over 
the $4.5 billion estimated for 1960. 
Increased sales are expected to 
rise because of the increased use 
of on-stream analysis and control 
devices and computer-controlled 
process systems; and the increased 
pace of automation in the chemi- 
cal, petroleum, and food and bev- 
erage industries. 





SAE Automobile Week 


Automobile industry executives 
and engineers will gather in De- 
troit’s Sheraton-Cadillac Hotel 
March 13-17 to discuss technologi- 
cal advances which will have impor- 
tant influences on the industry's 
future. The Society of Automotive 
Engineers will sponsor the meet- 
ings 

Fifty-nine technical papers will 
be presented. Dr. R. J. Lund, as- 
sistant technical director of Bat- 
telle Memorial Institute, will be 
the featured speaker at the March 
16 luncheon. His topic: “The 10- 
Year Outlook for Metals.” 

Planned by the combined efforts 
of the SAE Passenger Car, Body, 
Engineering Materials, and Pro- 
duction Activities, the week will 
include sessions on car assembly 
operations; suspension joints that 
require no service lubrication; pow- 
er-operated body mechanisms; dis- 
cussion of the drivelines of several 
1961 models; means of combating 
corrosion and designing, material 
selection and operation of piston 
rings and bores. 


4 Caracas Plants 


Manufacturers of Volkswagen, 
Fiat, Renault and the Japanese 
Nissam are reportedly planning to 
establish assembly plants in Ca- 
racas, Venezuela. 

All automobile manufacturers 
have been told by the Venezuelan 
government they must establish 
local plants or have their import 
quotas canceled. 

General Motors and Chrysler 
have plants in Caracas and Ford 
Motor Co. has announced it will 
build a plant there. 

Last October, in order to save 
dollars, the importation of “lux- 
ury” cars was prohibited. Banned 
were Cadillacs, larger models of 
Oldsmobile and Buick, and other 
expensive models. 
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Continued from page 19 
business, according to Albert 
Steg, vice president and treasurer 

Like many other U. S. compa- 
nies, Borg-Warner is carefully ap- 
praising markets in Europe, Aus- 
tralia and Latin America. 

Most of the firm’s attention, at 
present, is focused on the new 
products under development 

Push Fuel Injection 
“Fuel 


most exciting new items we are 


injection is one of the 


working on at the moment,” said 
Porter, executive vice 
“Actually, 


has not been publicized, we have 


Lester G 


president although it 


been running fuel injection on 


} + 


test cars for the last three years 
We are now finalizing design for 
production.” 


Borg - Warner's spin - resistant 
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differential, manufactured by the 
Warner Automotive Div., has been 
used by American Motors Corp. 
on its Rambler for the last three 
years. Warner is now working on 
a design suitable for heavier cars. 
In the truck and bus field, Borg- 
Warner's Long Mfg. Div. has 
brought out a _ retarder device 
which slows down a vehicle on a 
steep grade without requiring 
down-shifting or use of brakes. 
The retarder, developed over a 
period of six years, is now under- 
going tests by several truck manu- 
facturers and truck fleet owners, 


Mr. Porter said 


Available for Market 
“Thus far, all tests have been 
good,” he said. “It is now avail- 
; market, and limited 


sales have already been made. 





NEW PACEMAKER SCRAPER 








“ 





Ww 


ai* 





Series L-28 by R. G. LeTourneau, Inc., has 30-ton capacity and is self-loading 
in many applications. It has a 420 hp Diesel-electric power plant and four 
individually powered electric wheels for propulsion. 
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Borg-Warner is hopeful about its 
prospects.” 

Other new developments in the 
truck field include a three-speed 
and a six-speed automatic trans- 
mission, which are now being put 
to rugged weather and terrain 
tests, and a hydrostatic transmis- 
sion for industrial trucks, farm 
tractors and off-highway vehicles. 

Mr. Porter noted that American 
auto companies are interested in 
a new light Borg-Warner trans- 
mission, suitable for compact cars. 
But he would not disclose whether 
any U.S. firm has actually signed 
to take the unit 


Use More Plastic 

Plastics, a relative newcomer to 
the family of Borg-Warner prod- 
ucts, is finding increased use in 
automotive applications. The en- 
trant is CYCOLAC, a multi-pur- 
pose thermoplastic developed by 
B-W's Marbon Chemical Div. 

With such properties as tough- 
ness, scuff-resistance, high heat 
resistance and light weight, the 
plastic has been found remarkably 
suited for many applications. It 
has been used to replace chrome 
plated die castings, as arm rest 
assemblies, air conditioner ducts, 
electrical harness connectors, in- 
strument controls and as a rein- 
forcing modifier for crash dash 


material. 


Nelson Is Eiected 

Robert Nelson, manager, Prod- 
uct Support Publications, Large 
Jet Engine Department, General 
Electric Co., Evendale, O., has 
been elected chairman, 
Publications Committee, 
space Industries Association. 


Service 
Aero- 











LARGEST PLASTIC MOLDING 





Aft closure insulation for first-stage Minuteman ICBM engine is pulled from 
die after being compression molded. The 400-lb, 60 in. “dish” was produced 
in one piece by Dumont Mfg. Corp., San Rafael, Calif. 





Transmission Output 

Production of three-speed au- 
tomatic transmissions at Chrys 
ler Corp.’s Kokomo, Ind., transmis- 
sion plant is near the 2,250,000 
mark, W. L. Miron, plant manager, 
has announced. 

Pilot production of this com- 
pany’s three-speed automatic trans- 
mission for eight-cylinder engines 
was started in November, 1955, 
at Kokomo. 

In September, 1959, the Kokomo 
plant added new Torque-Flite-six 
transmissions to the Torque-Flite 
eight units produced at the plant. 

Chrysler has produced more than 
5,400,000 automatic transmissions 
since it first introduced the two- 
speed PowerFlite on 1954 models 
All Chrysler-built automatic trans- 
missions have been produced in 
Chrysler’s Indiana plants 


New Two-Ply Tire 

A two-ply tire claimed to have 
the same carcass strength as 
standard four-ply tires has been 
developed by the B. F. Goodricl 
Co. for use on compact cars. 

E. F. Tomlinson, president of 
B. F. Goodrich Tire Co., a division, 
said the new tire is lighter in 
weight, softer riding and coole: 
running than present tires for 
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impacts and is equal to the four 


ply tire in strength, endurance and 


tread wear 
“While the new tire has onls 


two layers of Tyrex rayon cord in 


the tire body, its cords are much 


larger and stronger than those 


ised in conventional tires,” Mr. 


Tomlinson explained. “In fact, we 


ise as many pounds of Tyrex in 
the two-ply tire as in the four-ply 


Tire strength is directly related to 


the quality and weight of cords 
ed,” Mr. Tomlinson said 


Comet Output in N. J. 


Production of Comets will be 
added to the Ford Motor Co. as- 
sembly plant in Metuchen, N. J., 
this month, Ben D. Mills, genera 
manager of the Lincoln-Mercury 
Div., has announced 

The first Comet assemblies are 
scheduled to begin at Metuchen 
during the week of March 6. The 
plant now assembles’ Falcons 
These operations will continue 

“Utilization of the Metuchen 
plant for the Comet will provide an 
East Coast assembly location for 
a second Lincoln-Mercury Div. 
car line both this year and next,” 
Mr. Mills said. “The 1962 Mer- 
cury again will be assembled at 
the Mahwah, N. J., 
the current models,” he added. 


plant, as are 


Economy Puzzle 


A puzzle for market analysts has 
been the word “economy” how 
much economy does the owner of 
an economy car really want? One 
answer: economy is relative; it 
means different things to different 
people 

Take the buyers of the Buick 
Special, for instance. The Special, 
compared to other cars in the Buick 
line, is an economy car. Yet Buick 
reports that most of the Specials 

id are deluxe models equipped 
with extra-cost options of auto- 
matic transmission, radio, heater 
and whitewall tires. Power steer- 
ng goes on more than 21 per cent 

the Specials, adding to the cost 


New Impala Model 

Chevrolet has given a new mean 
ing to the once-dreaded “SS” sym 
bol. Chevy is using the monogram 
on a new “Super Sport” version of 
the Impala. 

The new sports models have a 
special emblem on the rear deck 
lid and rear quarter panels, with 
a red “SS” superimposed. The Im 
pala SS models include power: 
brakes and steering, heavy-duty 
front and rear springs and shock 
absorbers, sintered metallic brake 
linings, and a tachometer mounted 
on the steering column 


2 Ford Contracts 


Ford Div. of Ford Motor Co 
has been awarded two large govern- 
ment contracts. 

On the heels of a $3.5 million 
order for 923 buses is an Ordnance 
Tank Automotive Command con- 
tract calling for 922 station 
wagons. Nine Ford assembly plants 
will share in the $1,623,406 con- 
tract to furnish 831 nine-passenger 
country sedans and 91 four-door 
ranch wagons for the Air Force, 
Army and Navy. 
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New Cessna 'Skywagon' 

Responding to demand for a 
multi-mission utility aircraft, Cess- 
na has unveiled a new six-place, 
single-engine series dubbed the 
Model 185. Powered by a Conti- 
nental 260 hp engine with fuel in- 
jection, it will carry six adults plus 
270 lb of extra weight with full 
fuel at speeds up to 172 mph. Top 
speed is 176 mph, gross weight 
3200 lb and empty weight 1520 Ib. 

The “Skywagon” is certified for 
both floats and skis. The %4 in 
spring steel landing gear is stand- 
ard with a choice of 6.00 x 6 or 8.00 
x 6 wheels and brakes, with six-ply 
tires and a 10 in. tail wheel. 

Five different seating arrange- 
ments are available: (1) the stand- 
ard pilot seat only utility version, 
(2) co-pilot six - place 
high density four- 
place version, and (5) four-place 
version with deluxe upholstery and 
fabrics 

With initial deliveries expected 
in March, 1961, the Model 185 is 
priced at $18,950, f a f Wichita for 
the standard equipped series 


seat, (3 
version, (4 


Shift to Corvairs 
Chevrolet has 
Oakland, Calif., plant to exclusive 
production of earlier 
than originally planned. 
The Oakland plant has 
producing both Corvairs and 
Chevrolets. Edward N. Cole, gen- 
eral manager, said the West Coast 
demand for Corvairs caused the 
speed-up in plans. 
said, are running better than 30 
of Chevrolet passenger 


converted its 
Corvairs 


been 


Corvairs, he 


per cent 
car sales. 
Chevrolets will continue to be 
built at the Van Nuys, Calif., 
plant and at a new plant in Fre- 
mont to be erected next year. 
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BRITISH PLANE WOULD REPLACE DC-3 





Hawker Siddeley’s Avro 748, which recently made its first flight, is a pres- 
surized low-wing turboprop aimed at the DC-3 replacement market. Powered 
by two Rolls-Royce Darts, it carries 40 passengers with a payload of 9666 lb, 
and cruises at 265 mph. It is 67 ft long and has wing span of 95 ft. 





Jets’ Aerial Brake 

An aerial brake that uses jet en- 
gine thrust in reverse has been de- 
veloped by a Republic Aviation 
Corp. engineer. 

The device, operated by the pilot, 
is claimed to make possible shorter 
landing rolls, and, in the case of 
multi-engine planes, the “sharpest 
possible turns” whether steering on 
ground or on water. 

Its designer, Henry E. Arnzen, 
senior engineer in design safety 
and reliability for Republic, said 
this brake offers “a_ significant 
safety factor by enabling the pilot 
to have on hand full standby power 
for emergencies.” He explained 
that, because it can divert jet 
thrust during landings, the engine 
would not have to be throttled 
down and thus, in an emergency, 
the pilot can quickly close the re- 
verse-thrust channel and instantly 
regain full power. 

The apparatus can be retracted 
fully within the aircraft during 
normal flight, eliminating one of 
the principal shortcomings of 
earlier reverse-thrust braking de- 


vices, Mr. Arnzen said. He also 
pointed out that the movable 
“doors” which constitute the mech- 
anism for reversing the direction 
of thrust are built into the jet en- 
gine housing or tail pipe. Up to 70 
per cent of the thrust developed 
can be diverted to act as a brake, 
he said. 

Mr. Arnzen said use of the sys- 
tem could markedly reduce the 
length of runway required for 
high-speed landings. Conventional 
speed brakes, flaps and wheel 
brakes have proven “inadequate” 
for this job, he added. 


Corrosion Discussed 


Problems relating to automotive 
corrosion were discussed by mem- 
bers of the Society of Automotive 
Engineers Buffalo Section at a 
meeting in Williamsville, N. Y. 

Speakers were James B. Hill, Ap- 
plication Development Dept., Alle- 
gheny Ludlum Steel Corp., and 
James E. Zane, market development 
engineer, American Zinc Institute. 
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AT BCA everything’s new but the name 





BALL BEARING “HEARTBEATS” 
checked with unique new fatigue tester 


With a stethoscope checking the “heartbeats,” this 
fatigue tester is putting BCA ball bearings through a battery 


ot exaggerated, but controlled, speed and load tests 


The fatigue testing machines are part of a group of testing 
devices that provide essential data for BCA’s research pro- 
gram. Hvydraulically testing BCA 
rotational speeds and under many combinations of radial 


bearings at a variety of 
and thrust loads, each machine checks to see that BCA ball 
bearings are maintaining the highest fatigue life standards 
evaluates the fatigue characteristics of new ball bearing ma- 
terials and new processing methods helps select ball bear- 
ing lubricants to provide the longest possible fatigue life 


These machines and BCA’s other unusual testing devices are 


BEARINGS COMPANY 
OF AMERICA 


94 Circle 112 on Inquiry Card for more data 


unique 


designed and built to help us develop the highest quality ball 
bearings available. By simulating actual operating conditions, 
BCA ball bearings can be tested to exceed customer specifi- 


cations 


BCA ball bearings are standard equipment throughout in- 
dustry—for both original and replacement applications. BCA’s 
complete line of ball bearing types and sizes design, 
engineering and manufacturing skill . plus research and 


testing facilities, are some of the reasons that automotive, 
machine tool, earth moving, agricultural equipment manu- 
facturers speci’ ' BCA. Wed like to serve you—with J 7. 
high-performance bearings or technical assistance. 
Contact Bearings ¢ ompany of America, Division of 


Federal-Mogul-Bower Bearings, Inc., Lancaster, Pa, 






— 


DIVISION OF 
FEDERAL-MOGUL-BOWER 


ball 
bearings 


BEARINGS, INC 
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IN THE NEWS 











Goodyeor Tire & Rub 
ber Co., Foam Products 
Div. — Frank R. Evans 
hes been promoted to 
general monoger 


Dura Corp.. Motor 
Stote Products Div.— 
Donald E. Brodeur hos 
been promoted fo as 
sistant manoger 


H. K. Porter Co., Inc 

Coldform Div.— 
Charles L. Peters has 
been appointed gen 
eral manoger 


Electric Autolite Co 
—George A. Dauphi 
nais hos been op 
pointed vice president 
ond assistont fo the 
president 


Ford Motor Co.—Wwil/ 
Scott hos been pro 
moted fo executive di 
rector of central prod 
uct planning office 
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Stewart-Warner Corp 
Robinson, general manager of the Ale- 
mite and Instrument Div., has been 
elected a vice president. 

ACF Industries, Inc.—Carol A. 
Mundt has been named director of 
industrial relations. 

General Motors Corp., Inland Mfg 
Div.—Leslie C. Wolcott has been 
named general manager to replace 
John D. O’Brien, who has retired. 
Dodge Div. 
Charles W. Kelley has been pro- 


Chrysler Corp., 


moted to manager of product engi- 
neering 

Champion Spark Plug Co.—Ross 
E. Nielsen has been named assistant 
manager of the automotive technical 
services department 

Ex-Cell-O Corp., Precision Parts 
Div.—Roland T. Volker has been pro- 
moted to assistant sales manager. 

E. W. Bliss Co.—Joseph Hauf has 
een promoted to technical director- 
engineering 

Crucible Steel Co. of America 
W. E. Gregg has been appointed 
vice president-operations 
Lloyd G. Fox has 


been appointed vice president and di 


Flexonics Corp 


rector of marketing 

General Motors Corp., Guide Lamp 
Div W. Gene McMahan has been 
transferred to head of plastics sec- 
tion of tool engineering 

Ford Motor Co., Ford Div.—Robert 
J. Eggert has been named marketing 
research director 

General Motors Corp., Buick-Olds- 
Richard G. Car- 
ter has been promoted to director of 


mobile-Pontiac Div 


tool and process engineering 

Ford Motor Co.—Robert R. Cosner 
has been named plant manager of 
chassis parts plant in Sterling town- 
ship, Mich. 

Electric Autolite Co.—Robert O. 
Boden has been named plant man- 
ager at Decatur, Ala. 

General Motors Corp., Delco-Remy 
Div.—Perry W. House has been pro- 


moted to works manager. 





Permold Co.—J. J. Kroecker (for left) 
has been promoted to sales manager, and 
L. E. DeGroet, a vice president and direc- 
tor, will concentrate on market develop 
ment 


Ernest N. 


Colorado Fuel and Iron Corp 
Morton J. Reynolds has been named 
superintendent of South San Fran- 
cisco plar S 

Dana Corp.—J. R. Miller has been 
appointed group vice president in 
charge of manufacturing, engineer- 
ing and industrial relations. 

American Steel Foundries—Ralph 
D. Brizzolara, vice president, has re- 
tired after 41 years’ service. 

Chrysler Corp.—William F. Grim- 
melsman has been promoted to comp- 
troller of Twinsburg stamping plant. 
Motors Corp.—Carl H. 
Kindl, vice president and group ex- 


General 


ecutive in charge of overseas and 
Canadian operations, has retired 
Diamond T Motor Truck Co.—Jo- 
seph L. Krickl, assistant to the pres- 
ident, has retired after 44 years. 
Youngstown Sheet and Tube Co 
William F. Rehn has been promoted 
to assistant superintendent of the 
cold strip mill at the Campbell 


Wor ks 








Necrology 


Fred T. Boswell, 66, chief of 
repair parts and engineer branch 
of the Army Ordnance Corps in 
Detroit, died Feb. 12 in Detroit. 

Robert J. Aitchison, former 
president and chairman of Fan- 
steel Metallurgical Corp., died 
Feb. 5 in Evanston, Ill. 

Louis B. Forman, 48, chief en- 
gineer in product engineering for 
the Chrysler missile plant, died 
Feb. 4 in Mobile, Ala. 

Walter D. Hunter, 66, aeronau- 
tical engineering director of the 
deHavilland Aircraft Co. of Can- 
ada, Ltd., died Feb. 3 in Toronto. 

Reinhold C. Koepke, 58, former 
director of quality control for 
the Fisher Body Div. of General 
Motors Corp., died Jan. 30 in 
Royal Oak, Mich. 

Roger N. Heald, 64, 
president and chairman of the 


forme! 


Heald Machine Co., died Jan. 25 


in Worcester, Mass. 
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KNOW YOUR ALLOY STEELS... 


his 1s one of a serie *riisements dealing with | ‘ 
‘ y ce i? ‘ ” cn he wp re , 
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’ r re ¢ “? r ¢ ¢ 








Be Ordered to Hardenability? 
_ Pe ViIaerea tor J: 
What is hardenability and how does prescribed hardness, and there are 
it differ in carbon and alloy steels? enough alloying elements to quench 
Hardenability can be defined as out the section. It is not considered 
the capacity of steel to deve lop a ood prac tice to alloy asmall section 
desired degree of hardness, usually excessively, since excessive use of 
measured in depth. It is produced alloying clements adds little to th 
by special heating and cooling. Car properties and can, Insome Instance 
bon steel, except in small sections, induce susceptibility to quencl 
will normally harden to a depth cracks 
slightly below its surface, whil Phere are, of course, numer 
alloy steel can, under certain cor cases where factors other tl har 
ditions, harden uniformly through enability must be considered: 
its entire cross-section. hactor is low temperature 
Surface hardness obtainable after heavy shock, creep-resistance, and 
quenching its largely a function of the ability to resist temper britth 
the carbon content of th tee] ness. Through-hardening, therefor 
Depth hardness, on the other hand, snot always desirable. For example, 
is the re sult of alloving element and | low hardening is often nec 
grain size, in addition to the carbon irv in shock applications, because 
present in the steel. i moderately soft core is essential 
In general, where hardenability ts ’ 
the prime consideration, it is not yoiaghn saci 
Ou Fa 1 
too important which alloy steel is Stee If you would like a free cot 
plea wd r reque » Pu 
used, just so long as there ts suffi- cations Department. Bethlehem Stee 





cient carbon present to give the 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
ga for Strength IS! OMI - LEH _ PA 


a . . . Economy : " 
... Eye-Appeal BETHLEHEM STEEL 
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an Editorial 


Buying 


LMOST ALL MAJOR PLANTS throughout the 
automotive industries have installed new 
systems of “total quality control” or “re- 
liability control.” Last month the automotive 
division of the American Society for Quality 
Control 


if 


presented technical lectures during 


s annual conference in which many of the 
most important new aspects of these subjects 
were described. A new 20 minute technicolor 
motion picture entitled “A Matter of Responsi- 
bilitv’’ demonstrated how this intensive search 
of automotive men for maximum reliability is 
being advanced in typical plants. During plant 
visits in other manufacturing facilities, it was 
apparent that the importance of quality and re- 
liability is now being stressed more than ever 
before 

SINCE JANUARY 1, there have been a series 
of vendor conferences within individual divi- 
sions throughout the industry In these the 
manufacturing, design and purchasing execu- 
tives have shown suppliers what is demanded 
inder these new programs. It seems quite 
evident that no item is too smal] to escape this 
close scrutiny and no item is too big to evade 


Indeed, 


there has been no previous period in the his- 


these requirements for improvement 


tory of the industry when so many production, 
design and manufacturing engineers and pur- 
chasing agents were looking as carefully at as 
many aspects of as many items as those which 
are being studied now 
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“Quality” 


is Now Foremost 





SUCCESS IN ATTAINING THE NEW GOALS is a 
joint responsibility of the automotive industries 
and their suppliers. The new environment of 
intensive cooperation points toward an ever 
increasing scale of cooperative effort. But it 
also means that some changes in traditional 
patterns of buying, specification, manufactur- 
ing and design will appear in an ever increasing 
tide. Just as the vehicle manufacturers com- 
pete for the satisfaction of more of the needs 
of more of their own customers, so also the 
vendor and supplier must compete to provide 
more “reliability” attributes in their products 
and services. Vendors who have important ad- 
vantages in quality now seem to have market- 
ing advantages over producers who do not co- 
operate with the industry in these functions 


IN BRIEF, THERE IS MUCH to be gained by 
every supplier who anticipates the effect of 
the new quality control and reliability systems 
on his own business. For those who have not 
become aware of these techniques, AI has pre- 
pared an elaborate 65 page technical manual on 
automotive “Reliability” 
any recognized vendor. (Price $2.00) But there 
is much more to the problem than merely read- 
ing the AI technical manual. Each supplier 
should obtain the valuable “supplier audit re- 
ports” now available from some automotive di- 


systems available to 


visions and companies. By using such aids, sup- 
pliers prepare themselves for the best possible 
cooperation with the automotive industries. 


Editor and Publisher 
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Gisholt CRI-DAN Model B Automatic Threading Lathe—Sets 


up in 8-15 minutes. Uses inexpensive single-point carbide tools 
to produce all types of internal and external threads: single- 
or right-hand, straight 


in any material, including 


or multiple-start, coarse or fine, left 
or tapered, standard or special form 
new high-tensile, hard alloys 
Optional accessories for the CRI-DAN B permit you to com- 
bine threading with tracing, boring and 
facing cuts in one fast, automatic cycle. Other models are avail- 
able. Call your Gisholt Representative or write for Catalog 1215 


precision turning, 


Turret Lathes + Avutomatic Lathes + Balancers + Swuperfinishers" «+ 
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SOMEBODY 


is doing it for 


Threading Lathes ~- 
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to 80°; with a new but 


While others are saving 30° 
proved threading technique, can you afford to stay 
with conventional methods? 

With a Gisholt CRI-DAN High-Speed Threading 
Lathe, you can now use inexpensive single-point car- 
bide tools to produce quality threads—simple or com- 
plex —automatically. A large number of progressive 
manufacturers (perhaps your toughest competitors 
have found that the CRI-DAN technique cuts costs 
throughout the plant—with direct savings in initial 
costs, reduced threading times and tooling requirements 

with indirect savings in tool inventory, materials 
handling, floor space and planning. 

Whether you're threading in lots of 6 or 600, the 
CRI-DAN technique will permit you to do it for less. 


% GISHOLT 


MACHINE COMPANY 
Madison 10, W U.S.A 


Factory-Rebuilt Machines with New-Machine Guarantee 
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West Bend’s new 580-V5 engine fea- 

tures five-port induction for increas- 

ed volumetric efficiency. Displacing 
5.8 cu in., it is rated 6.5 hp. 





> 


Typical dual West Bend engine in- Cutaway view of West Bend two- 
stallation on racing kart. Engines stroke aircooled engine. Cylinder 
ere available in clockwise and coun- and crankcase structure is a single 
ter-clockwise rotetion versions for aluminum die casting. 

dual applicetion. 





PPLICATIONS of “small” gasoline engines—those having 
piston displacements of less than 30 cu in.—are 
numerous both in variety and in overall volume. 

These applications include use in electric generating sets, 
° chain saws, lawn mowers, racing karts, scooters, mini- 
New Developments mn cycles, and in truck-trailer refrigeration. Also in air com- 


pressors, liquid pumps, brush cutters, earth compactors, 


earth drills, garden tractors, concrete mixers, aircraft 
ground heaters, and other places where a light-weight or 
easily-portable powered unit is needed. 
Broadly speaking, some of the outboard motors and 
auxiliary inboard engines (see AI of January 15, February 
1, and February 15) also are in the “small engine”’ cate- 
gory. However, for the purposes of this article, the data 
presented will be centered on “land” applications—since 
the new marine engines have already been described. 
Millions of these “small” gasoline engines are produced 
annually. Statistics taken from the latest (August 30, 
1960) report of the Industry Division, Bureau of the Cen- 
sus, U. S. Department of Commerce, will illustrate this 
The principal figures being presented here are for the 
year 1959, and cover gasoline engines (exclusive of out- 
By board, automotive, and aircraft) shipped to users, as well 
as engines produced and incorporated into end products 
Charles A. Weinert of the engine makers. Also included are equivalent figures 
for the year 1958. 
EASTERN EDITOR Total 1959 gasoline engine shipments are given as 
7,179,565—close to 25 per cent above 1958's 5,755,879. The 
accompanying tables contain numericai break-downs by 









point. 
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number of cylinders (Table I 
horsepower rating (Table II), and 
piston displacement (Table III 
It will be noted that the smaller 
sizes of engines represent very siz 
able portions of total gasoline en 





View of West Bend cylinder (look- 

ing down at top of piston), showing 

five induction ports. Separate in- 

take passages corry fuel mixture 

from crankcase to ports 1 and 5 

Main intake passage feeds ports 2 
3 and 4. 





V-shaped reed vaive plate of West 

Bend engine is designed for smooth 

fuel-mixture flow. it is die-cast, and 

has four stoiniess steel reeds with 
stops. 






: 


ig 
| aad 


Reed valve plate fits into this West 
Bend crankcase “stuffer” which re- 
duces crankcase volume and thus in- 
creases crankcase compression for 
improved fuel delivery. This part 
likewise is a die casting, designed 
for unrestricted fuel-mixture pas- 
sage into the crankcase. 
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gines. For example, single-cylin- 
der engine production in 1959 
amounted to about 6.7 million in a 
total of 7.2 million. Engines with 
ratings under 7 hp are shown as 
being 6.6 million in the total of 7.2 
million. Engines with piston dis- 
placements under 11 cu in. amount 
to 6.3 million, and engines up to 
and including 30 cu in. amount to 
6.7 million—in the total of 7.2 mil- 
lion produced during 1959. 

As in most fields, technological 
progress is being made in the 
small-engine industry. Recent de- 
sign developments of three of the 
small-engine builders are described 
in the following: 


West Bend Aluminum Co. 


EVELOPMENT of this maker's 
D two-stroke engines has been 
accelerated by the new sport of 
kart racing. Users in this field 
as is the general custom are ask- 
ing for more and more power. Yet 
the power increases must come 
without increasing engine size, be- 
cause kart competition is based on 
piston displacement, also retail 
price. For example, Class A com- 
petition is limited to engines of not 
more than 5.8 cu in. and not over 
$100 list price. 

West Bend has met this problem 
head-on with the introduction of 
two new models. They are sched- 
iled to go into production late this 
month or early in April 

Both are 
cylinder aircooled, engines, with 
weights of 13% Ib. 

The 580-V5 has a 2-1 16-in. bore 


and 1%,-in. stroke. Displacing or 


two-stroke, Ssingie 


.& cu in. it is rated 6.5 hp max 
at 7000 rpm. 

The 700-V5 has a 2 '4-in. bore 
and 1%,-in. stroke, for a piston dis 
placement of 7.0 cu in. At press 
time, its rated horsepower was still 
inréleased. 

These new engines feature a five- 
port induction system. A V-shaped 
reed valve assembly, with fou 
stainless steel reeds, provides 
“straight-through” fuel - mixture 
flow from carburetor to crankcase 
Three intake passages then carry 
the fuel mixture from the crank- 
case to the five intake ports, and 
the mixture enters the combustion 








TABLE |! 
GASOLINE ENGINES 
Except Outboard, Automotive, and Aircraft 
Shipments by 
NUMBER OF CYLINDERS 


No. of Cyls. 1959 1958 
1 6,708,336 5,351,209 
2 and 3 101,682 74,593 
1, 2 and 3 6,810,018 5,425,802 
4 242,097 217,502 
6 103,910 101,649 
8 and 12 23,540 10,926 

Totals 7,179,565 5,755,879 





chamber via the five intake ports 
rhe induction system, from car- 
buretor to combustion chamber, has 
thus been redesigned for increased 
volumetric efficiency 

On these engines the cylinder 
head, cylinder and crankcase are 
integral, being made of a single 
aluminum die casting. Cylinder 
bore is of cast iron, integrally-cast 

used “as is” on the 580, chrome- 
plated on the 700. 

The crankshaft is of drop forged 
steel, mounted on a ball bearing at 
the drive end and on a roller bear 
ing at the magneto end. Rolle 
bearings are used at both ends of 
the connecting rod. 

A diaphragm-type carburetor 
with integral fuel pump is used for 





The new Clinton EV-1200 is equipped 

with electric-starting equipment. 

Rated 4.5 hp at 3600 rpm, it is a 

single-cylinder four-stroke aircooled 

unit having a displacement of 10.2 
cu in. 
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TABLE I! 
GASOLINE ENGINES 
Except Outboord, Automotive, and Aircraft 
Shipments by 
HORSEPOWER RATING 


Horsepower 
Rating 1959 1958 
Under 3 hp 3,594,840 3,679,168 
3.0-3.9 1,178,132 
3.0-4.9 2,657,648 
Under 5 hp 6,252,488 
4.0-6.9 378,391 
5.0-6.9 336 , 904 


Under 7 hp 6,589,392 5,235,691 


7.0-10.9 156,927 126,746 

Under 11 hp 6,746,319 5,362,437 

11-15 43,201 

11-20 45,910 

16-30 58 ,803 

21-30 48,521 

30 hp and under 6,840,750 5,464,441 

Over 30 hp 338,815 291 ,438 
Totals 7,179,565 5,755,879 





karting and for other applications 
where the engine is tilted or vibra- 
tion is severe. Concentric bow! and 
automotive-type float carburetors 
are available for less-exacting ap- 
plications. Ignition is by flywheel- 
type magneto. 

The engines also are available 
with either clockwise or counter- 
clockwise rotation at the drive end 

Karting is not the only applica- 
tion for which the West Bend en- 
gines are intended. The new en- 
gines, together with the Series 390, 
1.6-hp model, are “general-pur- 


pose” inits 


Clinton Engines Corp. 


NCLUDED in this maker's line for 
I 1961 are three new four-stroke 
aircooled cast-iron engines, a novel 
ignition system, and a _ civilian 
adaptation of a light-weight missile 
engine, 

New engines are the EV-1200, 
rated 4.5 hp; the 5500 series, rated 
5.5 hp; and the 6500 series, rated 
6.5 hp. Ratings are at 3600 rpm. 
Each of these models is a single- 
cylinder unit. 

The 4.5-hp EV-1200 is equipped 
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TABLE Ill 
GASOLINE ENGINES 
Except Outboard, Automotive, and Aircraft 
Shipments by 
PISTON DISPLACEMENT 


Cu. In. 1959 1958 

Under 6 cu. in. 1,005,194 
6.0-10.9 5,329,758 
Under 11 cu. in. 6,334,952 5,081,500 
11-30 cu. in. 386,169 269 ,076 
Up to 30 cu. in. 6,721,121 5,350,576 
Over 30 cu. in. 458 ,444 405 ,303 

Totals 7,179,565 5,755,879 





with electric-starting equipment. 
Its 12-v electrical system has a 
starter with gear drive designed 
for starting temperatures as low 
as —30 F, and a built-in alternator 
for battery charging. This engine 
has a bore of 2-15/32 in. and 
stroke of 2'. in., 
placement of 10.2 cu in. It weighs 
54 |b. 

Series 5500 and 6500, rated 5.5 
and 6.5 hp, have a bore of 2.75 in. 


for a piston dis- 































and stroke of 2.375 in., displacing 
14.1 cu in. A higher-compression- 
Clinton's Clintalloy 


series engines, in 
ratings from 2.75 to 
6.5 hp, are being 
offered with a novel 
ignition system call- 
ed Dynaspork. The 
new system does not 
have the usual mag- 
neto, condenser, and 
breaker points. Pres- 
sure applied to a 
small ceramic crys- 
tal generates a 
charge of 20,000 v. 
The Dynospark unit 
smaller than a man's 
fist, is pictured at 
top right. Below are 
the parts which it 
replaces. Inset is a 
complete Dynaspork- 
equipped engine. 





ratio cylinder head is used on the 
6500 series to produce the one 
more horsepower. 30th of these 
engines are available with vertical 
or horizontal output shafts. Their 
weights with vertical shafts are 64 
lb each; and with horizontal shafts, 
66 lb each. 

The novel ignition system, called 
Dynaspark, eliminates the usual 
magneto, condenser and breaker 
points. This system was developed 
by the Cleveland Graphite Bronze 
Div., Clevite Corp. It will be ob- 
tainable on Clinton’s Clintalloy 
series in horsepowers from 2.75 
to 6.5. 

Replacing the standard ignition 
parts is a small ceramic crystal 
which when “squeezed” produces 
an electrical charge of some 20,000 
\ see Al of December 15, 1960, 
page 67 With a switch and spark 
plug, along with the crystal and 
its ““squeezing’’ mechanism, a com- 
plete ignition system for a small 
engine is formed. 

Under way is an adaptation of 
an engine used in the Martin-La- 
crosse missile, to applications in 
the industrial and consumer fields. 
Delivering 10 hp at 5400 rpm and 
weighing only 23 lb, it is attractive 


> 


because of its portability. The 23- 
lb weight compares with 103 lb for 
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McCulloch's new Model One/7! chain saw is powered by a single-cylinder two- 
stroke engine of 5.3 cu in. displacement. 


a standard four-stroke one-cylin- of 1.5 in., displacing a total of 10.7 
der engine of the same 10 hp. cu in. Government specifications 

The missile engine is a_ two- call for this engine to deliver 
cylinder, two-stroke aircooled unit, enough output to produce a mini- 
with a bore of 2.125 in. and stroke mum of 2100 w at 120 v. 





Design features of McCulloch's Models One/71 and One/81 power saws include 

(1) new rubber-padded pistol grip and handlebar; (2) fingertip control of throt- 

tle, ignition switch, and choke; (3) muffler with two noise-level settings; (4) 

automatic rewind starter with clutch; (5) coil enclosed in epoxy resin; (6) third 

porting and loop-scavenging system; (7) all-position cutting with diaphragm 

cerburetor and felt wick filter; (8) insulated gas tank; and (9) anti-friction 
bearings. 


McCulloch Corp. 


S a general rule, the small air- 
A cooled engines built by Mc- 
Culloch Corp. are integral parts of 
the power chain saws produced by 
this company. 

Four basic engines are used on 
the seven different models of saws. 
All of the engines are single-cylin- 
der, two-stroke, aircooled type. Pis- 
ton displacements are 3.3, 4.9, 5.3, 
and 9.8 cu in. 

Cylinders are of die-cast alumi- 
num alloy with cast iron liners 
Flywheels are die-cast aluminum 
alloy with integral magneto mag- 
nets, steel hub and _ reinforcing 
plate. 

Crankcase material on the 3.3 
and 9.8 cu in. engines is a mag- 
nesium alloy die-cast. On the other 
two models, crankcase material is 
a die-cast aluminum alloy 

Crankshafts are of drop-forged 
SAE 1050 or 8620 steel, hardened 
Main bearings on some models are 
two ball bearings; others have one 
ball and one needle bearing. Con- 
necting rod crankpin bearings are 
needle bearings on all models. Ex- 
cept for the 3.3-cu-in. engine which 
has bronze bushings for piston pin 
bearings, two needle bearings are 
ised in this location 

Carburetors are of the dia- 
phragm type on all models; and 
most models are equipped with a 
felt wick type fuel filter. 

New engineering features on 
McCulloch’s 1961 power saw line 
are contained in the Models One 
71 and One’8sl Both of these 
16-in.-cutter-bar models have the 
5.3-cu-in, engine. 

Features include new rubber- 
padded pistol grips and handlebars, 
and neoprene mounts between the 
handlebars and engine. These mod- 
els have a new muffler with two 
settings, one for minimum noise 
level. Gas tanks are insulated 

The pistol-grip handle at the 
rear of these units has push-but- 
ton controls. Throttle button is 
forefinger-actuated, while the oiler, 
ignition switch, and choke can be 
actuated by the operator's thumb. 

Direct drive to the chain saw is 
used on the Model One/71. The 
One/81 has a gear reduction of 3 
to 1. Weights are respectively 21 
and 25 Ib. 7 
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New Hydrostatic Transmission 
for Mobile Equipment 


YDROSTATIC transmissions 
are now available to mobile 
equipment manufacturers 

from the Watertown Division of 


The New York Air Brake Co. 


In its simplest form—say, for 
ise in a fork lift truck—the Dyna- 
power transmission consists of a 
variable displacement axial piston 
hydraulic pump which 
directly to the vehicle's engine, and 
a fixed displacement 
hydraulic motor which 
drives directly into the differential. 
High pressure hoses connect the 
pump and motor. The speed and 
of rotation of the hy- 
motor are determined by 
the position of the pump’s variable 


is coupled 


otherwise 
similar 


direction 
draulic 


cam. Other combinations of single 
and dual, fixed and variable pumps 
and motors are available for 
applications having different per- 
formance requirements. 


Advantages cited for the Dyna- 
power transmission are: 


1. Full torque at low engine 
speeds—even idle 

2. Infinitely variable, stepless, 
speed ratios 

of drive line 

(clutches, uni- 


3. Elimination 
components 
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versals, driveshafts, and gear 
changers) 

1. Service brake 
nated 

5. Fast, yet smooth response to 
direction changes 

6. Increased vehicle utilization 
range. 


usage elimi- 


Ability of the 
produce full torque at low engine 


transmission to 


speeds gives the operator a degree 
of control impossible with any 
other type of transmission. Tasks 
requiring maximum torque can be 
performed at low engine 
This eliminates the tendency for 
the vehicle to run away with itself 
when the peak torque requirement 
abruptly 
infinitely 


speeds. 


Dynapower’s 
ratio is 
always under the operator’s com- 
plete control so that the transmis- 
sion is always working for him. 


disappears. 


variable speed 


Brake maintenance will be 
reduced since the transmission 
itself can handle all service braking 


requirements. 


Operation of the transmission is 
by a single control which deter- 
mines both direction and speed. 
However, versatility of the trans- 
mission allows almost any combina- 
tion of foot and hand controls to 


Pump and motor of a Dynapower hy- 
drostatic transmission. Both are of the 
axial piston type, and feature almost 
complete interchangeability of parts. 


be used according to the user’s 


desires. 


When reversing vehicle direction 
with a Dynapower transmission, 
the drive wheel rotation is slowed, 
stopped, and begun again in the 
opposite direction with absolute 
smoothness, at any rate of change 
brakes or 


desired, and without 


clutches. 

Present production Dynapower 
transmissions have been designed 
for installation as the traction- 
drive for lift trucks, front end 
loaders, farm tractors, combines, 
and other similar off-road vehicles. 

Dynapower installations other 
than traction drives include power 
steering for heavy road scrapers, 
drum for mobile concrete 
mixers, and variable speed cooling 
for drives. i 


drives 





Carbon Black Credit 
The Export-Import Bank has 
authorized a $1.4 million credit in 
favor of the United Carbon Co., 
of Houston, Tex., for use by its 
affiliate, United Carbon de Vene- 
zuela. Funds from the credit will 
finance acquisition of U. S. equip- 
ment for a new carbon black pro- 
plant in Valencia, Vene- 


ducing 
zuela. 
Valencia is the site of three of 
the four auto tire manufacturing 
plants in Venezuela. It is expected 
the tire industry will take the 
bulk of United Carbon’s output. 


Tool Group Elects 
George Tann, vice president of 
Congress Tool & Die Div., Tann 
Corp., has been elected president 
of the Detroit Tooling Association. 
Other officers include Howard N. 
Maynard, president of Snyder 
Corp., vice president, and Wendell 
G. Mouw, president of Royal Oak 

Tool & Machine Co., treasurer. 








33 











nate pairs of plates in sandwich or Phi 

. . ‘en 
layer-cake fashion. Standardized oo 
plates are used in packets of 50 or hea 


more, ingenious assembly devices 


being used to obtain standard com- the 
pact packs. Due to the thin layers “— 
giv 


the flow is laminar and has greatly 




































































improved heat-transfer properties. _ 
This promising type, suitable for —_ 
trucks or automobiles, is under _ 
THE PASSENGER test; there is as yet not much ex- ster 
sail perience in the field. Exhaust and a 
CAR PROBLEM air collectors are complicated; ex- a 
haust deposits easily foul the nar- = 
HE tubular heat-exchangers row passages and cleaning devices in 
as shown in Fig. 6, Part I of to blow the soot away are generally eng 
this article (See Al Feb. 15 provided. Figure 2 shows a lami- a 
page 60) are too heavy and bulky f3, nar heat exchanger nes 
for automotive use. Much weight Jy All heat-exchangers described sats 
and bulk can be saved by the use ° ° ° above work by transferring heat _ 
of extended surfaces. These can be Dr. Pio Franco Martinuzzi across a metal wall which positive- the 
in the form of fins, like the finned Professor of Mechanical Engineering ly separates exhaust from air. a 
tubes used in steam heating, or STEVENS INSTITUTE OF TECHNOLOGY There is, however, another type of = 
cellular as in some automobile rad heat-exchanger; it is sometimes -_ 
ators, or in other shapes The called the regenerative heat-ex- ore 
heat-transfer per unit weight of changer. As there is no agreement seth 
metal is greatly improved; but the PART il on nomenclature it will be called = 
fabrication, which generally re here “rotary heat-exchanger.” It ves 
quires brazing, is complicated, works on a different principle. An 
costly and unsuitable for quantity exchanger. This consists of metal element capable of absorbing heat oem 
production. Figure 1 shows some plates, often ribbed, very near each is alternately immersed in the hot _ 
types of extended surfaces. A other, about 0.1 in. or less; ex- exhaust and in the cold air, absorb- Pi 
further step is the laminar heat- haust and air flow through alter- ing and giving out heat cyclically om 
po 
yt 
au 
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FIG. 1 - 
Types of extended heat exchanger surfaces. (From Heat Exchangers, by W. Hryniszak. Courtesy of Butterworths Scientific : 


Publications, London.) 
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This principle has been used for 
centuries in brick factories to pre 
heat the furnace air. Long tunnels 
full of bricks are used and through 
them air and flue gas are switched 
every day; as bricks absorb and 
give out heat very slowly the de- 
vice is heavy. If, however, the ele- 
ment is a metal forming a spongy, 
porous mass, such as tightly packed 


steel wool or rolled metal wire 
mesh, the heat absorption and re 
lease are very quick. In some spe 
ial fine-mesh heat-exchangers used 
in the Philips external combustion 


engines, 3000 cycles a minute can 


be reached. In automotive rotary 
heat-exchangers from 20 to 100 
cycles per minute are usual. The 
amount of heat transfer depends on 
the frequency and on the specific 
heat of the metal Calculations 
show that. even at 20 cycles per 
minute, one pound of metal can 


transfer a very much larger quan 
tity of heat in a rotary heat-ex- 
changer than in even the best ex 
tended-surface fixed type 

\ mechanism is needed to give 
the cyclic alternate contact of the 
elements with exhaust and ais 
Piston valves, to switch the gases 
ver the elements, have been pro- 
posed, but the rotary type is in 
general use. In it, gas and air con 
jucting leads are fixed in front of 
a rotary heat-exchanger part called 
the matrix, which rotates at con 


stant 


speed so that each matrix 
element comes in front of the con 
duits. The change-over is gradual 


and continuous, one cycle per revo- 


lution; the gases move in counter 
flow direction A small electric 
motor rotates the matrix. There 


main types of rotary heat 
the disk and the drum, 
in Figs. 3A 


are two 
exchanger 
shown diagramatically 
exchangers 


and 3B. Rotary heat 


have been used successfully for 
vears to pre-heat air with flue-gas 
heat in large steam boilers. Dur- 
ing the war in Germany Professor 
Ritz proposed this type for gas 
irbines. After the war he and his 
former assistant Dr. Hryniszak 
went to England and the early re- 
search and development work was 
Many 
needed before successful automo- 


tive rotary heat-exchangers were 


done there. years were 


developed in the United States. 
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FIG. 2 


Flow pattern, velocity and tempera- 

ture profiles of a laminar heat ex- 

changer (a) Flow pattern; (b) Veloc- 

ity profiles; {c) Temperature profiles. 

(From Heat Exchangers, by W. Hrynis- 

zak. Courtesy of Butterworths Scien- 
tific Publications, London.) 


In a boiler, air pre-heating is 
easy; pressure differences between 
entering air and flue-gas are small, 
a few inches of water, so there are 
no problems in sealing the separa- 
tion points to keep the air from 
leaking: if it does, the loss in flue 
draft is small. In a gas turbine, 
conditions are much more severe; 
with pressure ratios of about 4/1, 
he air is at about 45 psi higher 
pressure than the exhaust. Any 
leakage of compressor air into the 
exhaust constitutes a severe loss 
because much power is spent in 
compressing the air. Air is un- 
avoidably leaked not only across 
the seals which rub-on the moving 
matrix but also through the “carry- 
over” loss; the compressor air being 
denser than the exhaust, it ex- 
pands when matrix cells pass across 
the seal into the exhaust region. 


In a gas turbine at full power, 
the best results obtainable with a 
rotary exchanger are total leakage 
losses of about four per cent, effec- 
tivenesses of 80 -—— 85 per cent and 
pressure losses about the same as 
in a good tubular heat exchanger, 
8 10 per cent. Though the 
matrix is dense and requires a lot 
of pressure to be penetrated, its 
thickness is small, 1 in. to 2 in., 
hence the low pressure losses. How- 
ever, in a gas turbine working 
mainly near full power, a four per 
cent leakage is prohibitive; it nul- 
lifies most of the advantages of the 
while 


heat-exchanger increasing 


weight, bulk and complication 
While the matrix and the exchanger 
themselves are not big, carrying 
and taking away gas and air re- 
quire piping which is generally 
awkward and bulky. For all these 
reasons the British, after many 
vears of effort, gave up trying to 
use rotary heat-exchangers in their 
cars and heavy military vehicles 
Further work in the U. S., though 
not advancing the rotary heat-ex- 
changers themselves, has shown 
that, under American automotive 
conditions, they can give excellent 
results in mileage per gallon in 
practical operation. The average 
large American car engine gives 
at least 250 hp; this power is never 
required in level running and very 
seldom on hills or when accelerat- 
ing. A passenger car, even a heavy 
one, requires at most 40 hp at 
town driving speeds and perhaps 


60 80 hp at 60 mph. Consequent- 
ly, most steady driving is done at 
very low part load, 15 35 per 


cent; higher loads are only re- 
quired for very short times “uring 
acceleration or on hills. Part load 
is obtained by injecting less fuel 
in the combustion chamber and 
thus decreasing the turbine inlet 
temperature. In a split-shaft ma- 
chine, a decrease in temperature 
has the effect of decreasing the 
compressor turbine speed propor- 
tionally to the square root of the 
absolute temperature, the compres- 
sor flow proportionally to the rpm, 
and the pressure ratio proportional- 
ly to the square of the rpm. Con- 
sequently, the power absorbed by 
the compressor decreases with the 
cube of the rpm. Figure 4 shows 
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FIG. 3B 


Drum type Rits regenerative heat exchanger. For greater 

clarity the driving drum mechanism and rollers are shown 

in left hand drawing below their correct position. They 

are in the correct plane in the right hand sketch. (The Ges 
Turbine Manual (Temple Press Ltd.) 





FIG. 3A 


Regenerative heat exchangers. Principles of stationary 


and rotating disk types. The Gas 
(Temple Press Ltd.) 


the operating conditions of the tur- 
bine of Figure 5, Part I when the 
fuel input is reduced to about one 
half. The data are approximate. 
The pressure ratio falls to 2.83/1; 
leakage and carry-over decrease 
proportionally to the pressure dif- 
ference across the seals and the 
low-pressure air lost is less ex- 
pensive; as the flow decreases and 
the heat-exchanger is still the same, 
effectiveness increases and pressure 
losses decrease. The final result is 
that the cycle efficiency remains 
nearly constant even at this low 
load; in both piston engines and 
non-recuperative gas turbines it 
would fall very rapidly. In actual 
operation the mileage per gallon of 
the best American gas turbine cars 
is about the same of that of the 
corresponding cars with conven- 
tional engines and automatic trans- 
missions. The fuel is cheaper and 
lubricating oil consumption be- 
comes nearly zero. These results 
are good but there is still room for 
improvement. * 


Part III of this three-part article 
will appear in an early issue of 
AUTOMOTIVE INDUSTRIES 
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tion of automotive 
gas turbine shown 
in Fig. 5, Port 1 

of this article. (Automotive Industries, February 15, 1961, page 60) 





FIG. 5 


Rover 25/100 gas turbines as installed in a car. It develops 110 hp. and is of the 
two-shaft type, with recuperative heat exchanger. There is an air intake on 
each side of the engine; these are used for mounting the unit to the chassis. 
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..... lrends in the 


UNDS available for highway 

construction in 1961 will be 

higher than those for 1960, 
estimates from the Bureau of Pub 
lic Roads show. Nationwide re- 
ceipts for highways in 1960 will be 
more than $11.5 billions when all 
figures have been totaled, and it is 
expected that 1961's total will rise 
to nearly $12 billion. Capital out- 
lay for highway right-of-way and 
construction is expected to reach 
an all-time high of about $7 billion 
in 1961, above the 


1960 figure of $6.3 billion and sur 


considerably 


passing the earlier top total of $6.8 
billion in 1959 
expendi- 


Highway construction 


tures, the figure of most interest 
to contractors and construction 
should rise to 
1961. This 


figure excludes right-of-way costs, 


equipment builders, 
nearly $6 billions in 


but includes engineering costs. It 
compares with $5.5 billion in 1960, 
Right-of- 


Way costs account for nearly 15 


and $5.9 billion in 1959 


per cent of total capital expendi 
tures for all roads and streets, and 
for nearly 25 per cent of the total 

on the Interstate System 
The Interstate System will take 
about a third of the construction 
expenditures in 1961, and all Fed- 
eral-aid systems together will ac- 
f three-fourths of 


count for nearly 


Excavator 
Has Two Engines 


An excavator with some unusual 
features has been announced by 
Engineering Corp., 
Wisc. An outstanding 
innovation is the use of two Diesel 


Manitowoc 
Manitowoc, 


engines, one powering the digging 
operations, the other the 
and swing of the machine. This 


travel 


gives the operator independent con- 
trol of these two operations, and 
gives the new machine its model 
designation. It is called the Mani- 
towoc 4500 “Vicon,” derived from 
“variable independent control.” 


A long-standing difficulty in ex- 
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cavator operation has been that, in 
digging, the operator has opened 
the engine throttle to get maximum 
power for the heavy bite, and has 
had to throw in the clutch for 
swing as the engine was racing 
This usually caused clutch slippage. 
An alternative was to delay throw- 
ing in the clutch for swing or 
travel until the engine had slowed 
down somewhat; this slowed the 
work 
with separate engines powering the 


Manitowoc's claim is that, 


digging operations and the travel 
and swing, each can be controlled 
independently of the other. Travel 
and swing ordinarily take only 20 
per cent of the total power output, 
so that a smaller engine can be 
ised for this purpose 

Controls have been simplified by 
another new feature. Clutch con- 
trol levers incorporate the throttle 
for the engine, the first 10 deg of 
travel of the clutch lever from a 
neutral engaging the 
clutch, 


erating the engine As with con- 


position 


and additional travel accel- 


ventional controls, the direction in 
which the lever is moved from the 
neutral position, forward or back- 
ward, determines the direction of 
swing travel or of drum rotation. 
Engines are coupled to the load 
through torque converters to pro- 
vide smooth drive. Because the 
clutch is let in at the beginning of 
the movement of the lever, and en- 
gine acceleration begins after the 
first 10 deg of 
clutches are always engaged at low 


movement, the 


engine rpm and torque 


Motor Grader Announced 


A new motor grader, its 330-H 
model, has been announced by Le- 
Tourneau-Westinghouse Co., in ad- 
dition to its 330 model. The new 
machine, at 100 hp, has more power 
than the earlier model. 

With a choice of GM 3-71 or 
Cummins V-6-BI engines and a 
heavy-duty constant mesh eight 
forward transmission, the 
new motor grader has speeds up to 


speed 


23.6 mph. Creeper gears are avail- 


CONSTRUCTION 
EQUIPMENT 
INDUSTRY 


By 
Kenneth 
Rose 


able as low as 1%, mph. There are 
four reverse speeds of from 1.7 to 
12.2 mph. Front axle clearance is 
25 in. Power 
front tires, and a wide range of 
accessories are available as optional 


steering, oversize 


equipment 


Appropriations 

for Highways 
Action by Congress will be nec- 
essary if the full apportionment of 
$2.2 billion is to be made to the 
states for work on the Interstate 
Highway System, outgoing Federal 
Administrator Tallamy 
indicated. Without such 
only $1.8 billion could be appor- 
tioned. This is for the 1963 fiscal 
1962, and 


Highway 
action, 


vear, beginning July 1, 
the law now requires that revised 
estimates of the cost of completing 
the system must be approved by 
apportionments 
1963, 


Congress before 
are made for fiscal years 
1964, 1965, and 1966. 
Federal Highway Administrator 
Tallamy, who steps down to make 
way for Rex Whitton, the incoming 
administration’s nominee, has indi- 
cated that an additional $10 billion 
will need to be authorized to com- 
Interstate 


plete the System by 


1972. 

Effects of 
Earthmoving Machinery 
Measured by an index of average 

bid prices compiled by the Bureau 


of Public Roads, cost of highway 
(Turn to page 61, please) 
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Dauphine steering gears comprise 48 components. Coil spring assists self-center- 
ing action, since the front wheels of the rear-engined car are lightly loaded. 
Rubber bushing inside the spring stops rattles. 














Assembling Renault Steering Gears 
on Automatic Transfer Lines 


By David Scott 
BRITISH CORRESPONDENT 


HE main Renault factory at 
Billancourt, near Paris, is now 
assembling rack-and-pinion 


steering gears for the Dauphine 
car on an automatic transfer line 
with a capacity of 150 units per 
hour using a total of 11 men. The 
line comprises a loading station, 
11 fully-automatic stations, and 
four semi-automatic ones 
Stations are pitched at 3.9 ft and 
each is a double setup handling tw 
work pieces simultaneously on a 
ik-second cycle, so every operation 
hown in the accompanying is 
tration is duplicated. The one-piec: 


walking-beam transfer bar, 65 


ng and weighing 1540 lb, is pneu 
matically operated, as are pra 
ticaliv all functions at the individual 


stations 

The line was completely designed 
and built by Renault, which has 
been described as the most highly) 
automated car plant in the world 
This company has long experience 
in building automatic equipment for 
machining, and extensive capacity 
for producing it. 

Continued on page 41 


STATION 2 


Rear view of Station 2. Each coil 
spring reaching 2L (foreground) by 
inclined chute is sub-assembled with 
an internal rubber bushing and end 
washers in a shuttling cradie at the 
base of the chute. When a spring is 
released into the cradle, a rubber 
bushing (fed from the vibrating hopper 
overhead) is dropped in behind and 
pushed half-way throegh the coils by 
a ram. The cradle then shuttles trans- 
versely to its first position where the 
two end washers (supplied from the 
pair of central drum hoppers! are 
dropped n place. Now the cradle shut- 
tles further, and a traveling gripper 
descends, compresses the spring by its 
end washers, and retracts with it. 
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BLOCK DIAGRAM 
OF STEERING GEAR 
AUTOMATIC ASSEMBLY LINE 











































































































STATION 2L 


Gripper carriage on 
an overhead rail 
transports the com- 
pressed spring from 
the pre-assembly po- 
sition at Station 2L 
to the housing 
clamped on the cen- 
tral track. When di- 
rectly over the hous- 
ing it descends, 
releases the spring 
in the cavity, and re- 
tracts upwords and 
reerwards (to the 
right) for the next 
cycle. 


ETA 


fn w! 


SAI 


PA 


STATION 4 


Identical equipment 
on both sides of Sta- 
tion 4 seats spring 
retaining rings in cir- 
cular grooves on the 
rack shafts behind 
the end washers. 
Considering only on: 
operation, rings from 
the vibrating hopper 
drop by chute to a 
small transfer arm 
that aligns each one 
with the shaft end 
A split tube on the 
nose of the pusher 
rod forces the ring 
over the shaft cham- 
fer and along the 
shaft until it is 
seated. Opposed 
pushers operate sim- 
ultaneously to stabil- 
ize the shaft axially. 











STATION 3 


Left-end view of 
Station 3, where 
rack shafts are fed 
in from the box-like 
storage magazine 
on the far side. At 
the start of the cy- 
cle, the twin pusher 
rods af 3L (fore- 
ground) enter the 
housings and 
springs, align and 
slide the internal 
rubber bushings 
across to the other 
ends. A pair of 
shafts then drop 
from the magazine 
onto grooved 
guides, and are 
pushed through the 
springs and then 
through the bush- 
ings, which are re- 
tained by the end 
washers at the 
near side. 









































STATION 5 


Grease is pumped into the spring and pinion housings at 
Station 5. Traveling nozzles on SL (left) spread the heavy 
lubricant over the coils on the forward stroke of their ram, 
and on their return stroke their feed cylinder is automeati- 
cally charged with a metered quantity of grease. Mean- 
while, vertical nozzles at 5R dip into the pinion housings to 
inject a measured dose of lubricant. Fiaally, the shaft is 
rotated to orient the rack teeth to accept the pinion when 
it is inserted at the next station. This is done by an electri- 
cally-driven collet clutch at 5R that travels inward to grip 
the shaft, then turns if until stopped by a microswitch 
sensing a flat groove opposite the teeth. 


STATION 10 : 


After the cover plate (seen here in transit) is dropped on 
the housing, the loading frame with bolts and washers in 
position travels in from 10L (left) to overhang the tapped 
holes. The multiple nut-runner in the center of the bridge 
then moves down, and the tapered noses of the box 
wrenches wedge apart the spring-loaded slides to release 
the bolts and washers. The wrenches engage the bolt heads 
and pass through the frame holes during tightening. When 
the wrench spindles retract they are radially positioned 
automatically for the next cycle. 





40 








STATION 8 


One-sided Station 8 loads and presses bali bearings over 
the pinion spindle. Bearings supplied from a six-hole drum 
magazine are fed by gravity chutes to the twin pre-load 
positions, where they are retained on the underside of the 
ram holes by spring-loaded powls. As each vertical ram 
operates, the spring-loaded nose of its two-stage plunger 
engages the bore of the inner race with a rubber ring and 
pushes it through the pawls, after which an outer collar 
presses the bearings into the housing. The bearing is then 
greased by ao nozzle entering the tensioning spring hole on 
the side of the housing opposite the rack teeth. These two 
nomties are carried on a cross-traversing slide. 





STATIONS 13, 14, 15 and 16 


Steering gears are completed at four semi-automatic sta- 
tions at the end of the line, where work is still advanced 
by the full-length transfer bor and secured at each position 
by toggle clamps. One man inserts and tightens the flexible 
coupling pinch bolt at Station 13 and the grease nipple 
at Station 14. At Stations 15 and 16 (foreground) pre- 
assembeld tie rods and covering gaiters are added. Power 
tools on location arms, with operating switches interlocked 
with the transfer bar control circuit, are used on all these 
operations. 
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Two years ago its first auto-as- 
sembly line—for adding main bear- 
ing caps to the engine block prior 
to finish boring—was installed. But 
the steering gear line is a much 
more ambitious project, complicated 
by the large number of different 
parts and operations involved. It 
called for new ways of thinking 
about component design, manufac- 


ture and handling. 


Close tolerances must be kept on 
even the simplest parts, such as the 
previously-mentioned ring. The ten- 
sioning spring (Station 12 


trouble at first, 


gave 
because heat gen 


erated when the « ends were 


; 


ground flat during manufacture 


caused the wire to expand slightly, 
so that the spring would not drop 
freely into the nylon pressure cup 


For example, ends of the rack 
shaft 


for no functional purpose other than 


require a two-step chamfet 
sliding the ring springs, on at Sta 
tion 4 


is broadly 


Similarly, the pinion gear 
chamfered to pass the 
Station 7 


snap ring and ball bear- 


ing (Station 8). 


For automatic assembly, too, com- 
ponents have to be free of burrs, 
carefully degreased and cleaned to 


prevent two pieces sticking to- 


gether, and closely inspected t 





End of the 78-ft transfer line, where completed steering gears are inspected 

and tested for correct functioning on a pair of motor-driven rigs. As a final 

operation, exposed ferrous parts are painted in two manual spray booths behind 

the camerc. Units are then transported to the Flins assembly plant where 
Dauphine cars are produced. 


eliminate misfits that a manual op- 
erator would reject but a machine 
annot 

Most 


1 
mnitially 


difficult 


thought to be sub-assem- 


operations were 
1; ry the . . th ; ‘ » y 
bling the pinion with a snap ring 


and rubber bushing at Station 7, 
and aligning the cover bolts at Sta- 
tion 10. 


turned out to be Station 9, 


But the biggest headache 
where 


a snap ring is placed over a thin 
washer and the two are then p ished 
over the pinion shaft to seat in the 
housing 

Such problems and teething trou- 
bles considerably raised the design 
and development costs of the line, 
but Renault regards the project pri- 
marily as an exercise in engineering 
research and technology. s 


Exhaust Study Urged in Fight on Smog Control 


Control of unburned automobile 
fumes won't be 


down the 


exhaust enough 
to cut problem. 
Designers will have to plug other 
leaks which 
to escape into the atmosphere. 


smog 


permit hydrocarbons 
South- 
Research Institute engineer 
Kenneth D. Mills in a report pre- 
pared for the Motor Vehicle Pollu- 
tion Control Board of California. 


This view was given by 
west 


Unburned hydrocarbons’ which 
are chemically changed by the sun's 
rays have long been known to be 
one of the major causes of the eve 
plant 


plagued 


watering, 
which has 


damaging smog 


many major 


cities. 
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Studies have been made of pos- 
catalytic 
afterburners or direct flame 
afterburners which would oxidize 


sible chemical devices, 


the exhaust gases. 

However, Mr. 
the most efficient exhaust control 
device would only make the auto 
a little more than half safe. The 
automobile industry has recognized 
the importance of 
“leaks” and has already 
tarily taken design steps to reduce 


Mills says, even 


crankcase 
volun- 


this smog source. 

Noting that the crankcase emits 
both the unburned gas which es- 
capes between the piston and the 


rings (blowby) and the oil vapors, 


it has been suggested that these 
fumes be recirculated through the 
combustion system and again at- 
tempt to burn them. 

Mr. Mills says this system will 
reduce the percentage of hydro- 
carbons which are vented into the 
atmosphere, but he points out that 
it may also result in gummy de- 
posits on valves and pistons. 

Instead he that the 
crankcase fumes be channeled to 
the afterburners and oxidized there 
with the exhaust gases. 


suggests 


Mr. Mills urged further research 
on such a system and also studies 
of gas which escapes from the car- 
buretor into the atmosphere. 














Moving Bolster Press Line 


Handles 


NEW concept in press utiliza- 
tion has been in operation 
for about a year at the Fish- 

er Body plant in Grand Rapids 
This is the moving bolster press 
line, the first installation of its 
kind in the USA. Intended exclu- 
sively for short run parts in any 
variety within the capacity of the 
equipment, the line consists of an 
800-ton Clearing toggle press with 
an inner and outer slide for mak- 
ing heavy draws; followed by an 
800-ton Bliss press, and a line-up 
of six 400-ton Clearing presses 
Placed in operation early in 1960, 
the line was retooled later for pro- 
ducing outer rocker panel stampings 
for 1961 cars. To handle the cur 
rent program, there are eight sets 
of dies, covering some 14 different 
part numbers. To effect this vari- 
ability some of the dies feature 
interchangeable and removable sec- 
tions that permit a given die to 
produce more than one kind 


of 


part. 


Wide Variety of Parts 


By Joseph Geschelin 


DETROIT EDITOR 


feature of the 
principle is the 


A noteworthy 
moving bolster 
provision of rails on which the dies 
are transported into and out of the 
press bed on self-propelled car- 
Each die is equipped with 

adapter plate for both 


inner and outer slides. In opera- 


riages 
its own 


tion, when the schedule calls for a 
changeover of the line, the dies for 
the next part are transported from 
the storage area and mounted on 
the bolster of the presses on one 
side of the line. When the line is 











ready for changeover, the presses 
are stopped, and each press die is 
automatically unclamped and moved 
out of the press bed under its own 
power in a fully automatic cycle 
Pressing another control button 
starts the cycle that moves the next 
die into the press automatically, 
from the opposite side, again auto- 
matically clamping both - slides 
securely 

According to Fisher Body man- 
agement the important advantage 
of the moving bolster design lies 
in the quick changeover from one 
part to another. As a matter of 
fact, the die change for the entire 
line-up can be made in less than 
half hour. Of course other changes 






Close-up of one of the self-propelled 
carriages ready to move the new die 
into @ press. 


< 


Perspective view of moving bolster 
press line. The first press is an 800-fton 
Clearing, followed by a Bliss press 
of the same tonnage. The remaining 
presses ore Clearings. 
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have to be made before the press 
line can restart, thus increasing 
the total time interval for the 
changeover. Incidentally, the man 
agement believes that the most 
efficient operation of this kind of 
ine would result from really short 
runs and a_ sufficient variety of 
parts to keep the line in constant 
operation. 

The moving bolster line at Grand 
Rapids is currently running tw 
shifts per day and is producing 
some 36,000 stampings per week 

Apart from the rapid changeover, 
another important advantage f 
the moving bolster design is that 
die spotting (in the case of a new 
die) can be done right in the press 
during the third shift which 
assigned for maintenance for th: 
entire plant. The facility wit! 
which a die can be moved into and 


out of the press bed makes dit 


spotting much easier and faste 

than with conventional practice 
In the production of the variet 
f rocker panels, which come in 


different sizes, it is of interest that 


some parts require only fo 
presses, some SIX presses This re 
leases the last two 400-ton presses 
for other parts 

One of the problems incident 
the requirement of a large numbet 
of dies for servicing the press line 
is that the stand-by dies must be 
assigned extra storage space, thus 
adding to the budget burden on the 
line. On the other hand, this does 
not affect changeover time sinc 
the dies are delivered from storage 
to the presses before the chang 
over is affected 

Besides being new in overall con 
cept, the moving bolster press line 
also embodies some noteworthy 
features considered new in press 
design and operation. In the first 
place all of the presses in this line 
are of bottom drive type. The bed 
of the press is provided with keys 
for locating the carriage in work- 
ing position. Then an air-operated 
bayonet lock engages the bolste: 
carriage to index lock it in position 
Hydraulic die clamps provide the 
automatic clamping of the upper 
die through T-pockets in the 
adapter plate. 

Another important feature is the 
automatic shut height approach, 
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designed to accept a new die with- 
out loss of time. Shut height is 
set on a calibrated dial, correspond- 
ing to the measured height of 
bolster assembly. When actuated, 
the slide lowers with rapid ap- 
proach and automatically stops 14- 
height. The 
operator then inches the slide to its 
final adjustment. 

The hydraulic overload 


in. above the shut 


device 
incorporated in these presses is 
another feature of major impor- 
tance to the management. It is a 
mechanism applied to the four 
points of suspension of the slide 


Control panel on 
one of the Clear- 
ing presses. The 
dials at the right 
control the height 
adjustment for 
the upper and 
lower slides to 
suit each die sef. 





with hydraulic cylinders set to a 
pre-selected tonnage. If overload 
occurs, due to any cause, a relief 
valve opens, allowing oil to return 
to the reservoir and tripping a 
pressure switch to unload the slide. 
This prevents damage to the press 
or the dies, since the press cannot 
be re-started after an overload 
until the circuit has been reset. 

It is obvious that this overload 
feature constitutes valuable insur- 
ance against damage. What is 
equally important is, after cause 
of the trouble has been corrected 

Turn to page 61, please 
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View taken between a pair of presses, showing manual loading of the succeeding 
press. This is typical of the entire setup. Unloading of the work from the pre- 
ceding press is done automatically by means of the “iron hand.” 























RELIABILITY 
PROGRAM - - « at Oldsmobile - « - 


S time goes on more and more 
vehicle manufacturers are 
taking a stand on reliability. 

In the new concept of overall reli- 
ability quality control becomes just 
one of the major facets of the con- 
trol program—a vital but by no 
means the most important element. 

Although many divisions in Gen- 
eral Motors Corp. are embarking 
on reliability programs, they are 
not required to follow any set pat- 
only the objective is the 
Each organization is chart- 


tern 
same. 
ing its own course, in its own way 
Eventually, the combined experi- 
many may 
serve to guide everyone on a course 
that will produce optimum results 
with the least expenditure of en- 
ergy and money 
Meanwhile, we 
of studying a_re- 
at Oldsmobile 
that Oldsmobile 
entirely 
problem. Act 
that little 


ence of organizations 


have had an 
opportunity 
liability 
It is noteworthy 
has taken an 
to this 
premise 


program 


novel 
approach 
ing on the 


Here is the Reliability Survey form that will be attached, to the service order form. 


By Joseph Geschelin 


DETROIT EDITOR 


can be gained simply by setting up 
an organization and tightening up 
on quality, the division is basing 
what it 
terms a “feed-back” The 
gist of it is that before any correc 
tive action can be taken, it is nec- 
essary to know exactly what is 


happening in the field 


its entire program on 


system 


what the 
service experience is with the new 
trouble; 
impor- 


cars; what parts give 


which problems are most 
tant from the standpoint of safety 
and owner satisfaction 

These are only a few of the 


many questions involved. Reports 


now reaching the factory are pri- 
marily for the purpose of recover- 


ing warranty costs for the dealer 


The factory, in turn, spreads a por- 
tion of these costs to the supplier. 
Such charges have proved a power- 
ful stimulus for product improve- 
ment over the years, but more em- 
phatic selection of problems is nec- 
What about the 


minor or 


service 
that 
per iod, 

Even 


essary. 
problems serious 
occur after the 


and after policy extensions? 


Warranty 


over- 


defi- 


serious shortcomings may be 
looked unless some means of 


nite and unfailing reporting are 
established 
Another 


Management has 


thing that Oldsmobile 


taken into ac- 


count is that durability records 
must be accumulated for older 
models. The car must perform 


faithfully for thousands of miles 


beyond warranty and policy ad- 
justment 
nents stand up after the first year 


periods Do the compo- 
of service? Are some components 
too long lived? If a car is discarded 
after a certain period of service 
junked l 


what economic value is 
there in parts 


that could still give 


When these forms are filled out 


completely they will provide invaluable information hitherto unavailable to the factory. 


OLDSMOBILE RELIABILITY SURVEY 
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This is @ typical service order form thet will be supplied by Oldsmobile to dealers reporting on the reliability program. 


In short, there 
is a fair prospect that the right 
kind of statistical evidence would 
make it possible to reapportion the 


additional service. 


life of components in such fashion 
as to make their endurance limit 
approximately the same. This could 
lead to a major saving in cost and 
material without downgrading re- 
liability. 

In any event, such 
eventually leads to the conclusion 
that the way to initiate a reliabil- 
ity program is to start with some 
sure scheme for accumulating field 
service data of the right kind, hav- 
ing the proper weight from a sta- 
tistical point of view; and above 
all to get without 
delay. 

That is the basis for Oldsmo- 
bile’s feed-back approach. The di- 
vision has ‘found that the accepted 


reasoning 


such reports 
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sources of information simply are 
inadequate. The conclusion is that 
the only basis for a reliability pro- 
gram is a system of reporting by 
selected Oldsmobile dealers by 
feed-back of data taken from ac- 
tual owner problems. 

Information for the system will 
originate from a number of Olds- 
mobile dealers selected geographi- 
cally in such manner as to repre- 
sent various driving conditions. 
Moreover, such dealers must be 
representative of nation-wide ex- 
perience in terms of servicing 
present and past model cars in a 
normal relation to sales volume. 
The point is that the dealers must 
provide a representative sample, 
satisfying the requirements of sta- 
tistical analysis. 

In the establishment of the pro- 
gram dealerships selected for Re- 


porting Centers must meet the fol- 
lowing tests: 
1 Reports must be in proportion to 
the sales volume of a given Zone 
2 Special driving condition areas 
must be represented, i.e.. mountainous 


regions, desert country, extreme north 
for sub-zero weather, etc. 


3 Servicing of present and past 


model cars must be in relation to sales 
volume 


Even on a sampling basis of the 
national distribution picture the 
amount of reporting and paper 
work is enormous. For the purpose 
of a trial run the division already 
has feed-back reporting from a se- 
lected number of dealers in the De- 
troit and Milwaukee zones. This 
will provide an opportunity for 
checking on the adequacy of infor- 
mation requested on the several 
forms, to be described later, as well 
as a check on how the procedure 
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is being followed. Since the deal- 
ers involved in the trial run are 
fully qualified they will remain in 
the final feed-back system when it 
has been placed on a nation-wide 
basis. 

As we mentioned 
changes will be made in current 
procedures until the feed-back be- 
gins to work. Meanwhile, Oldsmo- 
bile has set up a Reliability group 
headed by a director who reports 
directly to the chief engineer. This 
is another special feature of the 
program. The reliability group 
here is concerned with product de- 
sign and evaluation primarily. 
Naturally, when the returns are in 
and have been properly evaluated, 
the information affecting other re- 
sponsibilities in the company will 
be passed on through an estab- 
lished procedure. It is important 
to emphasize, however, that the 
Oldsmobile reliability group oper- 
ates within the product engineer- 
ing department rather than in the 
manufacturing departments. 

The feed-back procedure, taken 
directly from actual owner condi- 
tions, is expected to accomplish the 
following results: 

1 Provide product reliability informa- 
tion rapidly and in sufficient numbers 

to allow accurate determination of de- 


sign, manufacturing, quality contro! or 
service deficiencies 


earlier, no 


2 Indicate and evaluate problems not 
apparent from existing information 


3 Determine the relative seriousness 
of problems 


4 Provide past model information for 
design analysis and for determining re- 
liability beyond warranty 


5 Improve evaluation of all assembly 
plant operations 


6 Provide information that will as- 
sist in evaluating suppliers 


7 Indicate methods of improving the 
preventive maintenance program 


8 Permit correlation of accelerated 
testing with field performance 


The reports from feed-back deal- 
erships consist of Special Repair 
Orders which include a Reliability 
Survey Form. Service Order copies 
with Survey Forms attached are to 
be mailed daily. Incidentally, cop- 
ies of all repair orders are to be 
mailed in even if they do not con- 
tain Survey items, or cover other 
makes of cars, or are cancelled. 

Oldsmobile will design the forms, 
in cooperation with the dealers, 
will pay for printing the forms, 
and will provide addressed envel- 
opes that require no postage. The 
forms are all numbered, hence the 
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injunction that all forms are to be 
forwarded without fail. 

As dealer reports are received in 
Lansing, the information will be 
translated into a special code clas- 
sification and promptly transferred 
to IBM cards. Selected bits of data 
from the repair order, together 
with comments on the survey form 
will provide the basis for the evalu- 
ation of each item with regard to 
safety, owner reaction, and ex- 
pense, and will permit the assign- 
ment of an overall “seriousness” 
value. IBM processing will be em- 
ployed to sift significant problem 
trends as well as pertinent factors 
such as: assembly plants involved; 
body styles; engine or transmis- 
sion numbers; troubles incident to 
specific geographical regions; etc. 

Summaries of problems in order 
of importance are sent directly to 
the General Manager (J. F. Wol- 
fram Copies are routed to engi- 
neering, production, inspection, and 
service departments together with 
detailed information leading to a 
determination of prompt corrective 
measures. 

In the Reliability organization 
there is a special design analysis 
group whose function it is to study 
all report data on current as well 
as past models when evaluating 
future designs. This should be in- 
strumental in bringing to light any 
features which have given trouble 
in the past. 

The basic reporting procedure is 
built around a standard form, im- 
printed for each dealer participat- 
ing in the program. As illustrated, 
it consists of ,a standard three- 
sheet Repair Order, bound to- 
gether with an extra copy contain- 
ing the fold-out Survey Form. The 
latter is printed on both sides with 
spaces for six different repair ser- 
vices per order. The Survey Form 
also contains the special instruc- 
tions for filling it out correctly and 
completely. 

The feed-back system also con- 
templates the issuance of special 
bulletins to Reliability Survey Deal- 
ers when the occasion arises, cov- 
ering such items as: 

1. Changes in reporting proce- 
dure. 

2. Requests for special informa- 
tion. 

3. Identification marks on spe- 
cific parts. 


1. Requests for the return of 
certain parts for examination. 

It is estimated that the net vol- 
ume of reports reaching Lansing 
will be about 25,000 per month or 
about 1200 reports that will be 
handled daily. This volume of re- 
ports will represent about five per 
cent of total sales of Oldsmobiles. 

After the system is in full oper- 
ation, the Reliability group intends 
to develop some special reports for 
the General Manager and other 
staff members. These include the 
top 20 major problems at a given 
time; accessory and partial usage 
items; complete details; and infor- 
mation on past model service prob- 
lems. 

Since this system of feed-back 
reporting is a new concept and in- 
volves considerable detail, steps 
have been taken to organize schools 
for training in the procedure. The 
school is brought to the individual 
dealer’s establishment, providing 
instruction to all personnel desig- 
nated by the dealer. Schools are 
being conducted by regional ser- 
vice managers, accompanied by the 
zone service manager and service 
representatives. 

Lastly there is the problem of 
policing the reporting system to 
make sure it works. Zone service 
managers and service representa- 
tives are responsible for following 
up on the reporting by dealers. In 
addition, the reliability group will 
maintain a file on inadequate re- 
ports. If consistently poor report- 
ing is indicated on the part of any 
dealer, such information will be 
routed through the service depart- 
ment to the zone service manager 
for corrective action. 

One final point of general inter- 
est. It is obvious that eventually 
all of the Oldsmobile suppliers will 
be brought into the picture. Cer- 
tainly the correct operation of the 
vehicle hinges on the performance 
of every element and the weakest 
link can start a lot of trouble. Sup- 
pliers are being alerted to the fact 
that the feed-back system is now in 
progress. Each supplier will be ex- 
pected to institute a reliability pro- 
gram to forestall trouble. Natu- 
rally, as weaknesses are brought 
out by the feed-back system, sup- 
pliers contributing to the prob- 
lems will be called in for explana- 
tion and corrective action. * 
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AUTOMATIC CONTROLS 
PRODUCTION—VEHICLES— AIRCRAFT 


By C. J. Kelly 


ASSISTANT EDITOR 


ROBOT MACHINE FEATURES BRAIN WHICH CAN REMEMBER 
UP TO 200 SEQUENTIAL COMMANDS 


machine has been de 


‘HUMAN” . 
veloped for American industry 


by the Consolidated Controls 
Corp., a subsidiary of Consoli- 
dated Diesel Electric Corp. Named 
Unimate, this device will perform 
any operation continuously after 
being led through the motions 
once. The machine has an arm 
that will duplicate some of the 
functions of the human arm and 
a “brain” capable of remembering 
up to 200 sequential commands. 
The brain, called Dynastat, will 
operate the unit continuously until 
a new routine is taught to it. 


This Dynastat memory gives the 
Unimate its ability to re- 
member complex work procedures 
after being led through the work 
cycle one time. The memory drum 
has a capacity of 16,000 bits of 
information. These are recorded 
in 200 rows around the circum- 
ference, each row consisting of 
80 bits parallel to the drum axis. 


robot 


+ The 80 bits per row represent the 


number necessary to control all 
of the functions which may be 
needed for Unimate to make a 
movement and to actuate auxiliary 
machinery. 


In the teaching process for a 
new operation the operator em- 
ploys a series of detachable teach- 
ing controls. These controls are 
placed on the different sections of 
the arm that are to be controlled 
and a main control is placed on 
the console to relay the message 
to the brain where it will be reg- 
istered on the memory for repeated 
operation. The controls have but- 
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pressed, lead 
through the 


tons which, when 
the Unimate’s arm 
lesson. A switch is provided to 
allow the operator to open and 
close the hand on the workpiece 
at the desired spot, and to release 
it where the next operation is 
waiting. 

To register a movement on the 
Unimate’s memory the operator 
pushes a button on the hand-held 
record control. The record but- 
ton actuates amplifiers which 
drive “write” heads which, in turn 
impress a magnetic pattern on the 
drum. The drum then steps to the 


next movement to be taught. This 
step-and-record sequence may be 
continued until the operation is 
complete. Any number of opera- 
tions from 1 to 200 may be re- 
corded in this fashion. 


After the first operation the ma- 
chine is then allowed to go through 
the movements by itself at a very 
speed where the operator 
can check each move to assure 
correctness. If desired, each move- 
ment can be accomplished on a 
single move basis. 


slow 


In the event of a mistake by the 
operator after having already 
taught the machine a number of 
moves it is not necessary to start 
over. The wrong move is easily 
erased and repeated correctly. 

A unique feature of the Unimate 
is the consolidation of the controls 
and mechanical operating section 
into one unit. The machine does 
not require bolting to the floor 
and can be moved at will to any 
spot where its services are re- 
quired. The base of the unit is 
constructed to allow a fork truck 
to move it. The floor area where 
Unimate is to be placed need not 


be level as the control pattern 
will compensate for any uneven 
situation. g 





Shown aft right (top to bottom), in a simulated factory activity, the Unimate picks 
billets from a feed chute, places them in position for a two-stage forging operation, 
and delivers the finished part to a conveyor. 












By William F. Boericke 


Little Improvement 
In Steel Demand 

New orders for steel levelled off 
While some im 
provement appeared in demand for 


in mid-February 


line pipe, tin plate, and galvanized 
sheets, the total did not compensats 
for the reduced orders from the 
automobile makers, steel’s biggest 
customers 

However, the national output 
holds quite steady at 50 per cent 
of capacity, or an indicated 75 mil- 
lion tons annual rate. The great 
bulk of steel buying is now being 
done on a “ship tomorrow” basis, 
indicating that consumers inven- 
tories are at or near bottom, hence 
it is quite possible that a sudden 
flood of orders could pick up the 
March operating rate substantially 


Tin Plate 
A Strong Spot 

Not all lines are depressed. Tin 
plate is the brightest spot. Orders 
began to rise right after the start 
of the year and have been improv- 
ing consistently. Galvanized sheets 
are in good demand. So is line pipe 
ised in ore and gas transmission. 
It would appear that oil and gas 
drillers have been living off their 
inventories until now. In spite oi 
the bad weather that has extended 
across the country, heavy struc- 
turals are getting a call, and this 
demand is expected to improve as 
spring approaches. Steel makers 
report a growing volume of small 
tonnage orders to plug holes in in- 
ventories. Some heavy orders have 
been received for missile _ steel, 
marked rush delivery. This sug- 
gests that defense contractors have 
been operating with little or no in- 
ventory. Any surge in defense 
spending would bring in urgent de- 
mand for more steel. 
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METALS 


National Output of Steel Holding Steady at 50 Per Cent of 
Capacity. Stocks Are Reduced to Less than 10 Million Tons. 





Purchasing Agents 
Are Hopeful 

While it cannot be denied that 
it’s still a buyer’s market, and like- 
lv to remain so for another month 
the National Association of Pu 
chasing Agents is not pessimisti 
ovel the outlook It exper ts that 
second quarter orders will be bet 
ter than in the first quarter, and 
foresees lower inventories. How 
ever, no price Increase in bask 
steel is foreseen. The chairman of 
{ S. Steel likewise sees a slightly 
better trend in the order picture 
and looks for a better second quar 
ter for the industry. He does not 
believe that customers can get along 
on less steel than they have now 
The economy is going to use more 
steel than has been ordered. In his 
opinion, consumer reductions of in- 
ventory have been going on for 8 
or 9 months, reducing stocks to less 
than 10 million tons, down from a 
peak of 18 million tons in April, 
1960. 


New Capital Spending 
To Exceed $1.2 Billion 

In spite of the slow 1961 start 
plans for new plant and equipment 
spending this year total up to over 
$1.2 billion, according to the Amer- 
ican Iron & Steel Institute. It now 
appears that the 1961 outlook for 
exports of steel is better than for 
imports This reversal of last 
year’s situation has been caused by 
strong European demand, which 
has resulted in some Continental 
steel companies asking to be noti- 
fied if their American representa 
tives cannot sell all the steel alloted 
for import into the U. S. This steel 
can be sold abroad. 


Copper Price 
Remains Firm 

While domestic demand for cop- 
per and copper products is no more 
than fair, earlier fear that the price 


of the metal would display further 
weakness has largely been dissi 
pated. This feeling of confidence 
results from several factors. Pro 
duction cutbacks totalling 22,000 
tons a month have been announced 
by important copper mines here 
and abroad. If fully implemented, 
these would reduce world output 
below the average monthly deliv- 
eries to fabricators in 1960 of 300, 
000 tons a month, and bring down 
the present high level of world 
refined stocks 


African Situation 
May Unsettle Output 


A second factor has been the un 
settled Congo and Rhodesian situ 
ation that could conceivably result 
in interference with normal copper 
output from the mines. These two 
countries account for about 25 per 
cent of the world’s copper supply 
Consideration of this has caused 
the London price of copper to ad- 
vance to 28 cents a pound. At this 
level there is no profit in exporting 
copper to this country after paying 
tariff of 1.7 cents a pound. Copper 
scrap advanced cent a pound in 
mid-February. The strength of the 
scrap market is usually a good 
augury for continued stability of 


electrolytic metal 


Business Depressed 
For Brass Fabricators 
Business with the brass fabrica 
tors has been hurt by poor demand 
and severe weather that has dis 
rupted deliveries and shipments 
Cost cutting and plant layoffs con- 
tinue. The best opinion in the trade 
is that domestic fabricators have 
lost an uncomfortable portion of 
their business to competing mate- 
rials. Imports from abroad, where 
lower wage rates prevail, have cost 
another slice. Indicative of poor 
demand has been the decision of a 
(Turn to page 56, please ) 
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Readers’ opinions or requests for additional information on material appearin 


n the editorial pages of AUTOMOTIVE 


INDUSTRIES are invited for this 


column. No unsigned letters will be considered, but names will be withheld 


on request. Address Leffers fo the Editor 


AUTOMOTIVE INDUSTRIES, 5éth & 


Chestnut Sts., Philadelphia 39, Po 


ALUMINUM 
The writing by your Market 
Editor Norman M. Lloyd titled 
‘Aluminum Front Runner in 
Materials Derby,” is most com 
plete and instructive 
Would it be possible to secure 
one extra copy of the issue ane 
ix sets of tear sheets for our 
library and key men?” 
L. Kahn 
Technical Processes Division 
Colonial Alloys Co. 
Philadelphia, Penna. 


@ Gilad ¢t Y Bd 
I va ve ntereste t the 
ur e on aluminum in the aut 
motive i et (Janua 15) and 
fe« t i i ave ‘ il ! 
4 pre 
presentat 
Donald B. McCammond 
General Director of Publix 
Relations 
Reynolds Metals Company 
i Richmond, Va. 
Because of Chilton’s past gift 


the Thoma McKean Auto 


e ( ection, I thought y« 
mig ‘ nterested ir et z 
ew hure 
Ina i Vay it gn ou 
eat ndebtedne to you 


W. B. Crimmin, Curator 

Thomas McKean Automobile 
Collection 

Free Library of Philadelphia 

Philadelphia, Pa. 


STEAM CARS 


Will you please send me what 
information you have available 
pertaining to steam cars, both an 
tique and modern. I am especially 
interested in obtaining informa- 
tion as to who has restored antique 
steam cars, or built modern ones 
in the past few years; their ad- 
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dresses if possible, and the names 
rers of steam assem 





onents which might be 
iited for installation in an auto- 


Terrance L. Day 

Richland, Washington 
@ / suggest you contact Mr. L. 
Scott Bailey, Editor, “Antique 
Automobile 46 Perry Street, 


York 14, New York.—Ed. 


ELECTROLYTIC SHAPING 


Reference is made to the follow- 
ng listed article appearing in the 
December 1 edition of AUTOMOTIVE 
INDUSTRIES: New Electrolytic 
Process Shapes Tough Alloys. 

\ a member of the NATO 
Group of Experts on Ammunition 
Manufacturing Techniques, I have 
een requested by the Chairman 

this Group to ascertain if thirty 

es of the above listed article 
might we obtained for distribution 
at the next meeting in Europe or 
prior to the meeting, whichever is 


ore itisfactory. Therefore, it 1 


respectfully requested if such 

pies are available, they be 
mailed t Commanding Officer, 
Frankford Arsenal, Philadelphia, 
Penna 


If the above reprints are not 
available, permission is then re- 
| reproduce the specified 
number of copies for distribution 
as stated above. It will be ap- 
preciated if you will indicate be- 
low if the identified material may 
be used as intended and when we 
may expect to receive them. 

G. A. Ripkin 
Assistant 
tl. S. Army Ordnance 


Frankford Arsenal 
Philadelphia, Pa. 


@ We are pleased to grant you 
permission to reproduce the spec- 
ified number of copies for the 
ise atated in your letter fed. 


STANDARDIZE 
ON SOUTHERN 
FASTENER 





~ SPEGIALITES in 
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Standard 
Fasteners 


for METAL 


When you specify Southera fasteners, you ore 
edding quality to your products and speed to 
your assembly operations. Southern Screw is a 
specialist in plated or plain USA-made standard 
fasteners for the metal industry. This means 
dependable quality and reliable service with 
every order. Buying from Southern also means 
thet your ‘‘specials’' may be ao standard stock 
item in Southern’s 1,500,000,000-piece supply 
at the Statesville, North Caroline pliant. 


Write for and examine Southern Screw's cur- 
rent stock list. Then see what 15-year specialli- 
tation in making quality fasteners can mean to 
you. Address: Southern Screw Company, P. O. 
Box 1360, Statesville, North Corolina. 


Monufacturing ond Main Stock 
in Statesville, North Carolina 


WAREHOUSES: 
New York @ Chicago @ Dallas © Los Angeles 
Machine Screws & Nuts © Tapping Screws 
Stove Bolts © Drive Screws © Carriage Bolts 
Continuows Threoded Studs © Hanger Bolts 
Dowel Screws 


SCREW COMPANY 


STATESVEAL 36+ ORTH CAmOLINA 





Circle 107 on Inquiry Card for more data 419 











By R. Raymond Kay 


PACIFIC COAST EDITOR 





Defense Contract Shifts 
ET’S not make a WPA out of the 
nation’s multi-billion-dollar 
defense program. That’s the 
cry from the West Coast’s con- 
gressional members. 


The hassle to shift some defense 
contracts from western to eastern 
firms is an old one. Almost every 
recent session of Congress sees a 
resolution introduced calling for an 
investigation. Purpose: To find out 
whether some regions of the coun- 
try are discriminated against 
award of prime defense contracts. 


Now along comes Senator But- 
ler’s (R-Md) resolution. He says 
there’s “an over-concentration of 
contracts in California.” 

The Senator quotes Defense De- 
partment’s figures that show nearly 
28 per cent of its prime contracts 
for fiscal 1960 went to West Coast 
firms—most of them to California 
companies. 


The Maryland senator is for 
greater dispersal of contracts. He 
claims it’s a must on two grounds 
(1) Security and (2) Help to areas 
of great unemployment. 


West Coast congressional mem- 
bers don’t agree with him. They 
say defense contracts should go 
where the work can be done better, 
faster, and cheaper. They'll fight 
tooth and nail to keep the business 


Military Contracts in 1960 

General Dynamics heads the list 
of the 100 companies that had the 
largest dollar volume of military 
contracts in fiscal 1960. It got 
$1.12 billion. Total prime contracts 
for the 100 companies: $15.4 billion 


Lockheed ran second with $1.01 
billion. Boeing with $1 billion was 
third, followed by General Electric 
and North American Aviation. 
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Century 21 Exposition 

Feature of the Century 21 Ex 
position in Seattle in 1962: A 
Spacearium. It’s billed as a “spec- 
tacular trip through space.” A 
make-believe voyage will give close- 
ips of the moon, earth, and planets 

Sponsors of the attraction are the 
government's U .S. Science Exhibit 
and Boeing. 


Lightweight Motor 

North American Aviation has a 
inique lightweight electric motor 
The company says it operates in 
temperatures from plus 550 deg to 
minus 65 deg F. Its high tempera- 
ture range will cope with heating 
conditions in B-70 flight 

The motor frame is _ stainless 
steel. Wiring is encapsulated in 
ceramic. The design makes use of 
a new aluminum anodizing method 
for wire insulation 


600 Jets by ‘63 

The Free World's international! 
flag lines will have 600 pure jets in 
ise by 1963. That contrasts wit! 
mly 14‘in service at the end of 
1958 

The 80 airlines which are mem 
bers of International Air Transport 
Assn. report that they now have 
3500 aircraft in their fleets 


R & D Contracts 


During fiscal 1960, the Defense 
Department gave out $5.5 billion 
in prime research and development 
ontracts. Some 500 companies got 
i piece of this business. 

Lockheed Aircraft led the parade 
with $666 million, or 12 pet of all 
awards. The other top five R & D 
contractors: General Dynamics, 
$528 million, 9.5 pet; North Ameri- 
can Aviation, $474 million, 8.6 pct; 
General Electric, $397 million, 7.2 
pet; and Western Electric, $270 
million, 4.9 pet. 


AIRBRIE F S 





Production of the B-70 

North American Aviation is get- 
ting its B-70 tooling equipment 
ready. A full-scale assembly pro 
gram on the Mach 3 bomber is 
scheduled for March. 

The company is moving the equip- 
ment from its Los Angeles to Palm- 
dale (Calif Biggest item 
is the B-70 aft fuselage section jig. 
t's 45 ft long, 36 ft wide, and 20 ft 


plants 


high 


Mergers of 
Aerospace Firms? 

The rumor factory on the West 
Coast is operating at a supersonic 
rate. During the past 10 years, 
almost every major aerospace firm 
was named as a possible merger 
candidate. Nothing ever came out 
of all this talk. 

As everyone knows, the aero- 
space industry is highly competi- 
tive. And it’s getting more so every 
day. But to maintain a strong posi- 
tion in the industry, some com- 
panies might be forced to merge. 

At least, that’s the opinion of 
Donald W. Douglas, Jr., president 
of Douglas Aircraft. 

He says, “The future strength 
and vitality of our industry may re- 
quire closer cooperation or outright 
mergers. And it may be necessary 
to recognize this through amend- 
ments to our anti-trust laws.” 

Mr. Douglas points up that the 
trend has been set by the British 


verospace industry 


Nuclear Rocket Engine 

“This country is ready to begin 
work on a flyable nuclear rocket 
engine. Such an engine will sig 
nificantly increase the payload ca- 
pability of space vehicles of the 
current decade.” That's the way 
T. F. Dixon sees it. He’s vice-presi- 
dent, Research and Engineering, 
Rocketdyne Div. of North American 
Aviation. 

Mr. Dixon says nuclear rocket en- 


(Turn to page 56, please 
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STATISTICS 








WEEKLY U. S. MOTOR VEHICLE PRODUCTION NEW FOREIGN CAR REGISTRATIONS* 
As reported by the Automobile Manufacturers Association 
” ’ DECEMBER 
Weeks Ending Year to Date 1960 1959 
Volk swagen 15,523 Volkswagen 15 488 
Make Feb. 18 Feb. 11 1961 1960 Ronee > 480 aon 8 188 
Mercedes Benz 1, 205 English Ford 3,512 
PASSENGER CAR PRODUCTION on ~ 1080 — 3192 
Total — American Motors 5.577 34,912 71,324 945 Fiat eo 
Chrysler 2.201 11.979 17.401 iat 806 Simea 2,108 
De Ge 9588 Volvo 901 Hillman 1,743 
os 764 3. 282 12.732 60203 Simca 804 Vauxhall 1,706 
a j 323 1 128 4367 Austin Healey 752 Volvo 1,496 
ye mmany 420 04 3630 English Ford 719 Triumph 1.495 
Plymouth 1359 4003 19 110 60.616 All Others 049 All Others 13,098 
Vahant 1,111 2.879 11.570 sf 2 Total 32.334 Tota! 54.930 
Total Chryster Corp 3,654 13,612 60,147 187 067 
Comet 2,961 2.321 13,809 596 TWELVE MONTHS 
— 18 os % ons 13 4 ts eae = — 
+} ao 673 o28 . po - - Volk swagen 159 995 Volkswagen 120,442 
; pond r- Renault 62.772 Renault 91.07: 
Mercury 1,199 2,048 10,726 elhael Opel 25,533 English Ford 42,512 
" " English Ford 23.602 Ope! 39,802 
Total— Ford Motor Co 273.653 24.571 184.122 3279. 834 Fiat 20 773 Fiat 38. 468 
Triumph 17.720 Simca 35.190 
Oe os 1 xm wm | oS elma ear 
Cadillac 3.385 3 386 23 019 28.844 Austin Healey 16,322 Vauxhall 23,476 
Chevro let 22 641 20 720 161 607 270 878 Mercedes Benz 14,435 Triumph 23,072 
Cervair “Tait 6 961 44 032 “85 797 Votvo 13,926 Volvo 18 533 
Oldsmobile #98 4 856 32 089 71 201 All Others 126 630 All Others 153,378 
— one an san — Total 498,785 Total 614,131 
Tempest 2.4 17 828 
Totat General Motors Corp 36. 265 49.936 354 257 554. 490 
Total Studebaker-Packard Corp 1, 287 128 7,063 22.085 
: TRACTOR SHIPMENTS 
Checker Motors 126 128 $82 632 
Total Passenger Cars 76.542 88.375 641 083 185.432 WHEEL TYPE 
Twelve 
TRUCK AND BUS PRODUCTION Hp Ratings December Months 
> 9.34 belt ho 1,925 25.716 
Chevrolet 
we = eo = vo. 35-39 belt hp 1529 21,959 
Diamond T ~ 7 175 502 40 49 belt hp 2.229 31,319 
Diveo 60 60 348 560 50 59 belt hp 4,423 41,172 
Dodge and Fargo 1.379 1.290 8 300 13.224 60 belt hp. arid over 4.364 30,449 
Hg D. Corp . 7 a bes ca % +4 Total Wheel Type 14,470! 150 615+ 
Internationa! 2.583 2,833 17,247 20, 400 
Mack 197 194 1,313 2,316 
Studebaker 131 24 T71 1 200 TRACKLAYING TYPE 
White 27 328 2,186 2,830 
Wiltys 2.711 2.588 13,082 17,776 20 59 net engine ho 688 7,986 
Other Trucks 70 70 490 706 60 129 net engine ho 188 7,804 
130 net engine hp. and over 424 8.031 
Total— Trucks 1,223 22.218 139,930 212,068 
Total Track Type 1,600" 23,9114 
Buses 40 45 435 628 
|. Valued at $38,432,000 }. Valued at $15,771,000 
Total Motor Vehicles 97 805 110,638 781, 448 378,128 2Valued at $341 092,000 4—Valued at $274 694 000 
1960 NEW REGISTRATIONS* 
Arranged in Descending Order According to the Twelve Months, 1960 Totals 
NEW CARS NEW TRUCKS 
Twelve Months Twelve Months 
Make eee as pd oo 1980 1988 December November December 
Chevrolet 145,107 =: 134, 815 69.324 1,696,925 1,419,131 Make 1960 1960 1959 1960 1959 
Ford 119,523 124,848 127.188 1.420.352 1.471.249 Chevrotet 25, 802 24,870 13,651 316,962 306,237 
ymowth 30,2720 «4,105 28,77 445,590 380, 104 22 15,832 21,631 280,501 292,931 
Rambier 31,883 31,M1 31,212 422,273 =: 363, 372 Ford "y ; ¢ : 109.053 
Pontiac 36,205 3) 904 19,199 398 646 382,137 International ,503 8,455 9,460 110,349 ’ 
— 22,296 25,272 19,4¢4 386.572 167,277 G. M. C.. 5,975 6,416 3,910 82,546 69,509 
smobile M446 M36! 18,188 3565 , 798 360 , 525 3.520 3.595 3.011 43,606 62,278 
Buick 27,528 29.147 14.678 7.837 y 
Comet 15,537 17,920 167,018 — Willys Truck 2,102 1,804 2,668 19,930 20, 260 
Mercury 13,455 13,283 13,543 190,724 187,972 White 878 787 1,262 14,179 15,497 
Cadiltac 14,296 14,205 6,364 149,583 135, 387 1,330 1,101 1,348 11,455 10,604 
Studebaker 7.333 07,837 19.868) 108,244 133,382 oe ' 087 13.473 
Chrysler 7,799 7,353 5.594 79.752 64, 424 Mack 729 708 w42 0.87 
De Soto 1,128 1,16 2,327 23,063 42,488 Studebaker 522 689 232 5,932 5,908 
Lincoin 2,783 1,175 3,211 20,711 28,815 Diamond T 106 133 273 2,421 3,008 
Imperial 1,812 1,733 1,585 16, 360 18, 498 1,103 1,196 
Misc. Domestic B46 360 3,422 8.910 46.474 Brockway 97 89 m1 ; ° 
Foreign 32,334 32,479 4.930 408,785 614,131 All Others 2,583 2,997 3,593 43,625 42,179 
Total Ail Makes 544.278 543,042 430,830 6,576,650 6,047,275 Total—All Makes 73,250 67,477 62,082 943,485 942,133 
* Compiled trom official state records. Data property of R. L. Polk & Co. May not be copied, sold or reprinted without Polk permission. 
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News of the 
MACHINERY INDUSTRIES 





Lake Erie Machinery Corp. 
Delivers Large Horizontal 
Press to LeTourneau-West- 
inghouse at Indianapolis, 
Where It Will Be Used to 
Form Earthmoving Equip- 
ment Components 








By Charles A. Weinert 


Lake Erie Machinery Corp. ing each one independently. Track 
Makes Big "Bulldozer" mounting allows movement to 


lifferent 


A big horizontal forming press, r} 
t 


locations in the plant 
ted to | ' : » machine is 20 ft wide when 
reputec © be the largest of its 

g ‘ work 


, he three presses In unison. 
type ever built, has been delivered 
by Lake Erie Machinery Cor t 
“< 4 whi 1 orp f 1 . 
; . . Each unit has a 60-hp motor, and 


the LeTourneau-Westinghouse (C: 
each motor d1 


Length is 27 ft and height is 12 ft 


ives an Oilgear 44.6 
Commonly known as a “b 
; ” ; é gpm pump 
dozer,” the hydraulic press will be 


a "a a Adams Division of Li Government Studies 
ourneau-Westinghouse at Indian 
World's M-T Industry 


apolis to form frame members and 
ther structural components fo1 The | S. Dept r Commerce 
giant earthmoving equipment \ soon release the first of a series 
Weighing 400,000 Ib. the | ft important reports on the stat 
dozer has a ram travel of six feet [ the worlds machine ¢t nd 
and a total ram pressure of 2550 try and where the U. S. st is 
tons. The machine actually is con The first report n w i-wide 
posed of three 850-ton presses perat ex 
rranged side Side I ‘ ia withil 
is made for working the thre fe veeKs 
nits sim tant s I I eing c 





Loke Erie's big horizontal forming press, built for LeTourneau-Westinghouse 
Co., weighs 400,000 ib and hes a total ram pressure of 2550 tons 


Metalworking Equipment Division 
of BDSA, will cover the activities 
of principal machine tool countries 
Both of exports and production are 


being survey ed 


BDSA fficials beneve these 
studies will be a “tremendous man 
agement guide They think that 
by analyzing the buying and sel 
ing of machine tools throughout 
the world, the reports will be valu- 
able { | » ac hime t pro 
d eT! 

The first s ‘ ver world 
wide machine tor operations 
through 1958 BDSA officials say 
this report w te p-dated next 
ear 

The second report in the seri 
s expected er factors ass 

ited witl ne I blems f the 
LU. S. machine ¢t dust! 


Tax Depreciation Report 
Released by MAPI 


Machinery & Allied Products I 


stitute has just pul sned a tour 
page report | t 
cies which “dramat ‘ document 
the disparity between tax deprecia 
tion here and abroad 

Comparis f the pre 
llowances n production equip 
ment in the | ted States with 
those in Creat bpritail (Canada, 
West Germar Swede! France, 
Italy, and Japar are viewed The 
report indicates that 

In two of the oversea ountries 


Japan and Great Britain) the 


first-year writeoff exceeds 50 per 
cent of cost In tw others 
Sweden and Ital’ it exceeds 30 


per cent. The figure for the U. S 
is 13 per cen 

Two countries (Great Britain 
and Sweden) permit a recovery of 


more than 70 per cent of cost in 


Avromortive Inpustries, March 1], 196] 


‘ 











woo Meet the Al By-Liners 


A brief biographical 
sketch of the editors 
and contributors to Al 
whose by-lines appear 
regularly 


Introducing 


David Scott 





Bliss Obtains Order ‘\ < 
LD 





For Automotive Presses Al 
- . ‘ 
$ 
‘ 
+» Ss nv 
RK 
M 
* * . 
\ Al { S) 
R > 
~ R it 
S - 
~ ( Ly 
B.A 
Around the Industry S. Army S 
Nebel Machine Too! Corp , : t t t. H ™ 
. 4 R 
~ ~ 
- I i I 
! - Shang | } } 
“re . ‘ 
Van Norman Machine Co has toward l 
. ; i ar nbe (; M 
’ x Hobt pi g ( tes 
, tor f) 3 
_ . 
I visotadan 
si-Mat 
hy (,rotnes Machine W orks. Inc 
‘ 7 lemonstrating the trial runs f finished parts appointed general sales manage 
apa ties of Grotnes expanders National Twist Drill and Tool Howard M. Easton is now assis- 
n ffering ¢t Co.—William E. Atchley has been tant general sales manager. Rex 
if | product manufacturers the use of elected vice-president in charge F. Supernaw also was named chiet 
n machines ts plant for making of sales: and Fred D. Lamb, Jr., metallurgist a 








How Armco Stainless Si 
Put 175 “Horses’ in 


Use this labe — 
to te ustomers Stamens 
Se 
where you use durable = 


modern stainiess stee 


Cylinder block sections formed from Type 
302 stainless are joined by spot-welding and 
copper brazing. Coolant galleries, cylinders 
and cylinder heads, valve pan, intake and 
exhaust ports are made from stainless steel 
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New steels are 


This Tyce-Taylor “TnT” Engine, produced by Tyce 
Engineering Corporation, Chula Vista, California, is 
for marine use. Similar 4-cylinder models power 
racing and sports cars. Depending on stroke, this 
compact power plant can generate from 115 to 175 
horsepower, developing maximum output at 6500 
rpm. Weight in all displacements is about 175 
pounds, dry weight. 





Ss Steel Sheets Help Tyce 
s’ in 175-Pound Package 


One horsepower per pound that’s what Tyce Engineering ¢ orporation Se. 1s eee sea ee 7 
packs into its new “TnT” Engine. A eylinder block assembly formed pect | 
from Armco 18-8 Stainless Steel sheets is a prime feature of its light- | mo dg decry eo wal Ohio | 
weight construction I niformly thin walls speed cooling, minimize ‘hot Please send a copy of your catalog, Armco 
spots’ and pre-ignition, permit 14:] compression ratio on re gular gaso- i Stainless Steels | 
line. Heat resistance and corrosion resistance of Armco Stainless Steels Stamnes 
add durability. | Title | 

From engine parts to wheel covers and trim, Armco Stainless Steels Firm 
offer multiple benefits in automotive applications. Data on more than , | 
90 Armco Stainless grades are quickly available from your nearest City ——_— 
Armco Sales Office: or mail the handy « upon, a re ee eee ee - 


t ? a 
ARMCOQ Armco Division 
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METALS 


(Continued from page 48 


New England brass fabricator to 
lower prices for most orders of 20,- 
000 Ib or less of strip and coil, in 
an effort to stabilize brass mill 
product prices 

The proposal of Senator Mans 
field for an international copper 
conference to stabilize world prices 
and production has met scant ap 
proval from domestic producers, 
who foresee trouble from the Jus 
tice Department for any suggestion 
of a cartel, in spite of assurance 
that the Administration may lend 
support to the proposal 


No Improvement 

In Aluminum Demand 
February showed little improve 

ment in aluminum demand. Output 

of primary metal has been curtailed 

to the current shipping level. As a 

result, the output of the six primary 


producers is averaging no more 


than 75 per cent of their full po- 
tential and probably does not ex- 
ceed 160,000 tons a month. This 
would indicate a cutback of some 
7000 tons below the peak of last 
July. With top heavy inventories 
of close to 270,000 tons, it is obvi- 
ous that some curtailment was 
urgently needed. The situation 
parallels in a general way the posi- 
tion of zinc, lead, and copper pro- 
ducers. While consumer stocks are 
believed to be very low, it seems 
inlikely that users will come into 
the market with solid buying until 
there are definite signs that the 
current business recession is ove! 
This will probably occur around 
midyear, maybe earlier. Aluminum 
demand in the past has usually re 
vived before a general upturn can 
be pinpointed in industry. Some 
observers have pointed out the 
cyclical pattern for ingot and billet 
shipments, up in 1957, down in 
1958, up in 1959, down in 1960 
This could suggest that 1961 could 


turn out to be a good vear for tl 





W/ Improved 


electrical contacts 


at drastically lowered cost! 










CONTACT METAL 


ZONE OF ATOMIC 
INTEGRATION 


\aiver BODY 


SF 


FACING A new process provides solid bonding 
STYLES by atomic integration of contact face 
metal and the rivet body, with supe- 
rior electrical and mechanical bond. 
Ie permits substantial economy of 
precious metal by limiting its area 


and thickness to actual electrical and 
mechanical requirements of the con- 
tact, and ranges from a thin, centered 
7, Pe 
7 


ou 
\ 





rn 
il 
| i 





elipse to complete envelopment éf the 


rivet head. The entire rivet may be 
silver-plated at no extra cost. 
Made in flat, radius, full crown or 


conical face of either precious or semi- 
precious metals. Shanks may be solid, 


GIBSON 
ATOMICLAD* 


CONTACT RIVETS 
PLUS VALUES 


@ Contact facing is bonded directly and 
is integral with the rivet body without 
any contaminating layer of brazing 
material or flux. 

Better electrical, mechanical and ther 
mal capacities. 

Surfaces are work-hardened through 
elimination of the annealing effect of 
brazing heat. 

Contact facing thickest where wear is 
greatest. 

Reduced bounce and chatter because of 
lower elasticity of copper body. 
Lighter weight an assist in delicate 
assemblies. 


Uy indented or tubular; of copper, steel 
or other base metals. * ATOMICLAD—Trademark Gibson Electric Company 





BOX 571, DELMONT, PA. 


CLEVELAND 












le} }ie), ua.) Seles ue. lia- icles) 


DETROIT LOS ANGELES NEW YORK PHILADELPHIA PITTSBURGH 
SEATTLE 


ROCHESTER ST. LOUIS SAN FRANCISCO 








GIBSON ELECTRIC SALES CORP. 












CLECTRICAL CONTACTS 
Be 1099 


fibsilo 





DAYTON 
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Aluminum secondary’ smelters 
admit that deliveries to their cus- 
tomers are running about 30 per 
cent less than in the first quarter 
of last year and they do not fore- 
see any general pickup before May. 


Price cuts in many products have 
not brought in larger orders. 


Good Outlook for Foil 


At least one segment of the in- 
dustry is optimistic. Sales of alu- 
minum foil are expected to increase 
5 per cent in 1961, with shipments 
estimated to exceed 255 million 
pounds. Prices are relatively firm 
Tough competition is expected in 
the container field, where the new 
thin steel plate is getting a favor- 
able reception But aluminum 
cans will account for over half of 
Florida’s frozen juice pack and 
producers are next prepared to 
make inroads in the canned sea 
food industry. Profits are meager 
because of severe competition, with 
margins of 4 to 6 cents a pound for 


anning sheet over the price of 


primal ing 
f nro ed f ” pade 50 
pritie \ ild d bie the specific in 
) ‘ r eff ency of engines for 
space flight The nation could 
then place heavy satellites ana 
irger payloads into orbit 
. * * 
Brief AirBriefs During the 


next 10 years flight speeds of air 


aft operating in the atmosphere 
are expected to level off at 2500 
mph . There’s a new method of 
applying metal coatings to rocket 
motor nozzles. They'll be able to 
withstand exhaust blasts of 5500 
deg F 

The country’s newest multi-mil 
lion dollar hypersonic wind tunnel 
will be ready early next year. It’s 
under construction at Northrop’s 
Norair Div., Hawthorne, Calif. The 
test facility will create speeds up 
to 10,000 mph & 


CLASSIFIED ADVERTISEMENT 


WANTED ORSOLETI PACKAGING 
MATERIALS CORRUGATED CAR 
TONS, FOLDING BOXES, BAGS, POLY 
AND CEILLOPHANI ITEMS iT 


BERRY BON ce INC 17h VERNON 
AVENU! BROOKLYN 6, N. ¥ TELE 
PHONE GLENMORE 5-040 
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( Advertisement) 


LICOLORY Studies in Sieones 


CAN WORK FOR YOU 








ge ; . 
Silicones Go Into High Gear... cane release agents which lp th 
oO itricate molds withor oss of deta ; 
To Back Up the New Car Warranty “iri ees. 


fre que ntlv kee p delicate instruments 


Automobile designers sh from bouncing around, even when road 












n pencils for the 196] conditions are extremely rough. In cer- 
12-month r-12.000-mil tain cars, variable speed drive svstems 
calls for much more thas for the cooling fans use silicone fluids for 
paper Needed is the kind powering because these remain stable 
we that products h as over wide ranges of temperature. Among 
vide to back p pert other things, silicone fluids are excellent 
With this new look at a leveling agents for acrvlic lacquers 
| NS Cannipe S all-weather lubricants for car weather 
d ‘ ula ith cle ‘ stripping ind excellent constant- 
) P neers. dealers d viscosity lubricants in special applic i- 
" th cust ers. Yet these tions 
I ts t i 
nds tes en ie ae MORE TO COME FROM RESEARCH 
( te rt There are hundreds of other wavs in 
CLOSE-UP of Compact engine in Chrys vhich silicones are serving the automo 
SILICONE RUBBER ler Motor's new 1961 Valiant series. || tive industry. Everv dav. new uses are 
SETS NEW STANDARDS coming from research, more are being 
c e Rubber. in a4 : — bi spite f attack from oil, hvdraulic developed it the laboratory Perhaps 
al oben thins meead veal 1, fluid inti-tree ze ince conditions of | there is a place where your own opera 
8 ee onene Aunemmatiestitnes ele evated t erature tion can use them p1 fitably to improve 
up under extreme : f heat nd d. vet duct performance ind production 
email Sa ae Ts ny eee LOOK WHAT SILICONE FLUIDS efficiency. We suggest vou send the cou- 
Pe inate i. - CAN DO pon below for further information related 
& wastes rkplug boots ret here are an am g number of places to your specific needs 
] té te ry ite } it | I i Kt . , 
a fe. Other « tion cost boost the perf 
' h t el cicelects e ot the f ‘ We vention 
ae 6a UNION 
t \ ‘ elect \ lo begin, sil ‘ ti-f coolants 
‘ | ‘ ! i ( " t ind cuttir ] keep costly. efficiency CARBIDE 
re ‘ many 4 lels, reducing cat bing f yg of these agents to a 
’ d terference bel nnoving level nimur In the production of tires 
) nm trans? won ul lifferential bber floor mats, molded rubber acces 
t 
Union Cannt vist tra vark 
/) f Uni ( ( t 


Silicones Division 

Union Carbide Corporation 

Dept. CB-0102 

270 Park Avenue, New York 17, N. Y 


In Canada: Union Carbide Canada Ltd., 
Bakelite Division, Toronto 12. 





 — 
At Al Se RBA iy Gea teas ae 4 


Please send me data on 





NAME 





= « ee) 


THE 1961 VALIANT Two-Door Hardtop, a new model in Chrvslet 





Company 


| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


y 
= Motor s ( ompact Car \ 200 SeTICS. 118e8 Silicone Produc ts mm many Aponrss 
ire is to lmprove the reliability, durability, and reduce production costs 
a . = — Crry ZONt STATE 
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By C. J. Kelly 


ASSISTANT EDITOR 


Liquid Gas Filter 


IQUID gases such as nitrogen ar 
Ly normally difficult to filter because 
of the low temperature and thermal! 
shock conditions which are involved 
In filtering these gases a filter 
must be suitable for both liquid and 
gaseous nitrogen and be able to with 
stand pressures and flows without 
requiring excessive down time for 


cleaning. To answer these problems 


QUIPMEN 





FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


Purolator has developed a new filter 
unit which can stand 150 psi operat 
ing pressure even though the normal 
operating pressures are maintained 
at about 75 psi. This new filter can 
10 tank car loads of liquid 


nitrogen at 10 microns or less before 


process 


¢ OF 


s differential pressure of 25 psi 


necessitates cleaning. Purolator 


Products, Ine. 
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Gear Shaving Machine Features New Cutter Head Design 


ee new cutter head on this unit is 
designed so the shaving cutter nut 
is loosened or tightened with the out 
board support bearing in place. This 
avoids the possibility of bending the 
cutter shaft or brinelling the bearings 
when tightening or loosening the cut 
ter nut with a wrench. Five pre- 
loaded ball bearings are used to sup 
port the cutter shaft in the head. A 
duplex arrangement is used at the 
rear and a triplex at the front of the 
shaft. 





The new cutter head is made in two 
sizes that accommodate either 9-11 
maximum or 12-in. maximum diam 
eter cutters. The head is utilized on 
improved models of Red Ring Model 
GCU-, 12 and 18-in. gear shaving 
machines. The Model GCU is a uni 
versal machine that permits both con 
ventional and diagonal shaving opera 
tions to be performed in conjunction 
with an automatic differential upfeed 
mechanism. The National Broach and 
Vachine Co. 


A new and exclusive 
cufter head design is 
featured in improved 
models of Red Ring 
geor shaving machines 
for finishing the tooth 
surfaces on spur and 
helical gears up to 18 
in. pitch diameter. The 
cutter heads have been 
designed fo provide 
long wear life, positive 
ball bearing preloads 
maximum ease of cuf 
ter installation and 
freedom of rotation 


Circle 32 on Inquiry 
Card for more data 


Adjustable Boring Head 


A* all-new boring head is precision 
4 constructed and offers such fea 
tures as three boring bar holes, dial 

rew graduations for direct reading 
and interchangeable shanks. To sim- 
plify and speed set-ups the boring 
vertical boring bar 


for exacting 


head has two 
hole plus a cross hole 


tool positioning and holding. Tools 





position by lock 





are locked into 
crews 

A completely enclosed dial screw 
provides accurate adjustments which 
are directly read from the micro 
meter dial To 
quality, the threads are ground after 


assure precision 
hardening. The manufacturer guar 
antees the dial screw against break 
age for the life of the tool. The 
satin finished boring heads are pack 
aged in a permanent plastic housing 
uitable for toolroom storage. Lid: 
Tools 
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Heliweld Holder 


HIGH amperage air cooled 
A tungsten-inert-gas holder has 
been made available to industry. 
Known as the Airco H16-A, the de- 
vice has 160 amper AC or DC con 
tinuous capacity. A feature of the 
holder is the 2% in. head which 1s 
designed to allow clearance in con- 
fined spaces. The air-cooled construc 
tion eliminates the need for a water 
system. The H16-A will accommodate 
tungsten electrodes from _ 0.020 
through 5/32 in. dia., and from 2 to 
7 in. in length. Argon, helium, or 
mixtures of argon and helium shield- 
ing gases can be used. Air Reduction 
Sales Co., a Div. of the Air Reduction 
C'o., Ine. 
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Bearing Races Precision Hardened With New Unit 


EARING races are a_ particularly 
B “fussy” hardening: job. Too much 
penetration will embrittle the metal 
in adjacent areas, the heating and 
hardening must be restricted to hard- 
to-handle angular portions on each 
part and, in spite of its narrowness, 
there must be uniform hardness 
across the entire angular surface 
Hardness generally is restricted, 
therefore, to an unusually thin sur 
face hardness with a penetration of, 
say 0.015 to 0.020 in. depth 


To maintain a high production level 
and virtually eliminate all problem 
onnected with the hardening of 
bearing races a new unit has been 
developed. This machine and work 
coi] have been manufactured with 
such precision it is possible to heat 
the “working surface” to a tempera- 
ture of more than 1650 deg F. while 
the metal only 20 thousandths of an 
inch away remains cool enough so 
it will not be hardened. Moreover, 
power consumption is minimal; only 
5 kilowatts of rf energy is sufficient 
to do the delicate surface-hardening 
job 


A secondary problem to be con- 


Hardening operations 
cre performed on a 
Ther-Monic mode! 500 
generator, with 5 KW 
output ond with o 
heating cycle of 2.2 
seconds. Quenching 
fime is 2 seconds. The 
complete job is done 
under 5 seconds 


sidered in this heating operation is 
securing absolute uniformity of the 
heating. This is accomplished by first 
leading the work fixture away from 
the work-coil. The fixture is designed 
to raise and lower the work at will 











To insure all-over heating, the piece 
is rotated within the work coil area. 
The overhead work coil permits in- 
troduction of the quench medium from 
the top. IJnduction Heating Corp 
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Machine Designed to Lap Parts of Almost Any Shape 


ITH a large, wrap-around work 
Was for rapid loading and 
unloading parts from almost any 
position, a new lapping machine will 
lap parts of almost any shape, form 
or material on a production basis 
This unit will operate within toler- 
ances of one light band or less and 
uniform microinch finishes of 2 to 3 

The new model 24 features an 
abrasive distribution system which 
maintains the correct mixture of 
compound to vehicle and is provided 
with adjustable flow control. This unit 
incorporates a fast means of checking 
and controlling lap plate flatness, 
insuring uniformity of lapped sur 
face for every piece. 

A sensing head, manually brought 
to rest on the lap plate, automatically 
detects whether the lap plate is 
convex or concave, and registers re- 
sults through lights on the machine's 
control panel. A single hand wheel 
then permits simultaneous adjustment 
of all conditioning rings to compen- 
sate for normal wear pattern of the 
lapping plate. Crane Packing Co. 
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Lapping unit features pneumatic lifts to simplify raising or lowering of the conditioning 
rings and/or pressure plates. 
Circle 35 on Inquiry Card for more data 








PRODUCTION 


cas pLant EQUIPMENT 


Special 20-Station Building Block Transfer Machine 





Special transfer machine occupies a floor space approsimately 224 by 404 in 





A‘ CORDING to the manufacturer this made up of five separate machining 
4 newly developed transfer ma egments and a motorized chip con 
chine drills, reams, taps, chamfer veyo! rhe forged steel crankshafts 
and precision bores 78 automotive en are fed through the machining units 
gine crankshafts per hour at 100 pet by a walking-beam type of transfer 
efficienc y mechanisn The part rest n vee 
The new 34 ft long machine is blocks at the two outer main bear 


Universal Press Feeder for Single Pieces 


Developed for both 
short and long runs, o 
new electrically driven 
press feeder 
a continuously adjust 
able rate from 0 fo 
3600 pieces per hour 
lt will handle work- 
pieces up fo 8 /bs and 
has an adjustable ver 
tical lift from Yq to 3 
in. Provision is mode 
for the use of on elec 
tric eye to stop the 
press aufomotically if 
the part has not been 
ejected from the die 
Special Machinery Co 


features 


Circle 37 on Inquiry 
Card for more data 
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Hydraulically 
ated overhead vees clamp the parts 
Endwise loca- 


ing positions. oper- 
in each work station. 
tion is made by a locator at the No. 
3 main bearing position. Radial loca- 
tion of the part is accomplished by 
an approximate locator on the No. 1 
pin and a_ hydraulically-operated 
clamping vee. 


Of particular interest in this ma 


chine are the rough and finish pre 
cision boring operations on the center 
hole in the crankshaft 


Station 


flange which 
Nos. 18 
For these machining opera 
than the bor 
This assure 
between the 


are performed at 
and 19 


tions, the parts, rather 


ing tools are rotated. 


concentricity 


absolute 


center hole and the main bearings or 


which the crankshaft rest 
An in-proces operation 
that 


paring 


probe-checks six holes for con 


pleteness or broken drills with a hy 


draulically operated probing plate 


provided at the eighth station The 


machine is 


made up of a series 


welded steel machine center base 


and Snyder standard cast iron wing 


bases and way-type slide units wit! 
hardened and ground steel way The 
milling heads are mounted on a 
standard counterweighted colum: 


Sn yde r Corp 


Circle 36 on Inquiry Card for more data 


Nuclear Gages 


NEW line of nuclear gaye for 
A non-contacting thickness-densit 
ea irement and proces ntr na 
een announced 
The Da yraping init calied 
Micrometer, differs from beta gage 
I 4 nm the narket in that it ut 
highly pecialized technique 
ntillation detectior developed 
Radioni The detector permits the 
e of either eta or gamma radia 
tion, extending the range of applica 
tion from the thinnest tissue paper 
to i foot of steel or more 
Sensitivities depend on the sour 
elected. Gamma _ source with hig 


penetrating power, allow measure 


ments to within + 0.001 in. of stee] 


equivalent, while beta sources allow 


heets and foils to be measured 


thin 
within a few microinches 


The high speed of response—dow 
permits extremely 


For 


moving 5,000 


to 10 milliseconds 
exampic 
feet per 
indicatior 


high speed inspection. 


with material 
thickness change 


before the material ha 


minute, 
can be given 
moved one foot. 


The extreme stability of the unit 
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eliminates the need for off-sheet auto- 
matic standardization in most appli- 
cations. 

Applications are not limited to 
thickness - 
control. The detector 
detection in thick 


density measurement: and 
shape can be 
adapted to flaw 
ections—in hot steel blooms, non- 
ferrous billets, solid propellent rocket 
engines, etc. Liquid levels can usually 
be indicated to within one percent of 
the range being measured The 
Micrometer can also be used in di- 
width 


mension paging, as in the 


} 


and/or weights of hot steel slabs, 


the weighing of small parts, ete. 
Radior ca, Ine 


Cirele 38 on Inquiry Card for more data 


Vernier Scale Attachment 


ee Y within 0.0002 in. in posi- 
4 tioning and relocating points on 
milling machines, lathes and similar 
production equipment is provided by 
a“ newly developed vernier scaie at 
tachment. The vernier is designed to 
increase productivity and the ability 


to hold to close tolerances on older 


machines by providing the means to 
overcome errors due to backlash and 
worn lead screws. With this unit, 
measurement of hole centers and 


other time consuming locating opera 





tions are eliminated, and compensa 


made for machine setting 


tion 18 
errors 

Easily mounted on a wide line of 
machinery, the Evertrue vernier is 
available for table lengths from 1 
to 15 ft and is adaptable for one, 
operations. SIP 


two or three-axis 


scales supply 


accuracy and the vernier unit rotates 


engraved permanent 
for best and most efficient reading 
read, the unit 
tends to reduce the need to squat or 


position. Simple to 


stoop when reading table position. 
Edgecomb Engineering and Engraving 
Co 


Circle 39 on Inquiry Card for more data 
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=x<<* Manufacturers’ 
News 


Jack & Heintz Merger 


The merger of Jack & Heintz, 
Inc., into the Siegler Corp. has 
been approved by stockholders 
of both companies. The merger 
combines Siegler’s capabilities 
as a leading manufacturer of 
military and commercial elec- 
tronics and aerospace compo- 
nents, with those of Jack & Heintz 
in missile, aviation and industrial 
fields. John G. Brooks, Siegler 
president, said no changes are 
planned in Jack & Heintz’ present 
management or facilities 


U. S. Rubber Expansion 


United States Rubber Co. has 
announced plans to spend $6 
million over the next five years 
to modernize and expand its Los 
Angeles tire facility. G. Raymond 
Cuthbertson, vice president and 
general manager of the Tire Div., 
said the expansion would enable 
the West Coast plant to meet 
future needs of the Los Angeles 


area 


A-C Plans Tractor Plant 


Allis-Chalmers Mig. Co. plans 
to convert the building housing 
the former No. 2 foundry at West 
Allis, Wis., into a tractor produc- 
tion facility. Conversion of the 
building is expected to start in 
the spring. Installation of a weld- 
ing department, machinery oper- 
ations area, hydraulic pump de- 
partment, and shipping and load- 
ing areas are expected to be 
completed by the end of 1961 


B-W Earnings Drop 


Reflecting the unfavorable busi- 
ness conditions, 1960 sales and 
earnings of Borg-Warner Corp. 
totaled $586.8 million, compared 
with $649.8 million in 1959, an all- 
time high. Net income last year 
was $27.2 million, equal to $3.01 a 
share, against $39.3 million, equal 
to $4.36 a share, in 1959. Stock- 
holders’ equity rose to $338.5 mil- 
lion, or $36.81 a share, from $330.9 
million, or $35.81 a share. The 
lower earnings were attributed to 
reduced prices, higher wage and 
material costs, and _ curtailed 
demand. 


Moving 
Bolster Press Line 


(Continued from page 43) 


the press can be re-started without 
any of the usual maintenance pro- 
such as replacing shear 
plates, for one 


cedures 
pins or shear 
example. 

Based on the 


with this press line, Fisher Body 


early experience 
management is convinced that the 
new principle makes for highly 
efficient short run production. As a 
matter of fact, we learn that several! 
press lines incorporating the same 
philosophy have been installed or 
will be installed in other Fisher 
Body press shops. 

Material handling through the 
press line is mechanized to an 
extent but is not the automatic 
handling that might 
The reason for this is that full 


be expected. 


automaticity for the line is neither 
practical nor economical when han- 
dling a variety of different parts 
In brief, all loading operations are 
manual and require an operator. 
Unloading of the stamping at the 
back of each press is by means of 
the familiar iron hand. The hand 
drops the stamping onto a belt 
conveyor Which carries the part to 
the front of the next press where 
the operator picks the piece off the 
conveyor and loads it into the die. 





Construction Industry 
Trends 


. , or 
(ontinued trom page oi 


construction rose 2.2 per cent in 
the third quarter of 1960, as com- 
pared with the second quarter. The 
third quarter figure was still 0.5 
per cent below the level of a year 
earlier. 

The indices point up clearly what 
earthmoving machinery has done 
for overall construction costs of 
highways. With 1946 costs as a 
base of 100, prices are broken down 
as follows: 


3rd quarter, 2nd quarter, 


1960 1960 
Excavation 111.2 106.6 
Surfacing 147.9 146.8 
Structures 146.0 141.5 
Composite 
price index 136.6 133.7 
61 











MEW 


PRODUCTS 


AUTOMOTIVE -AVIATION 





FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


Carburetor Float 


A new automotive carburetor float, 


molded from a hard cellular elas- 


tomer compound, is said to eliminate 


problems of improper fuel level 


caused by leaky or damaged floats 


The new chemical material is a solid, 


closed cell, molded compound which 


0 





makes the float leakproof even when 
a hole is drilled completely througt 
it 

The new float material, called 
Nitrophy], is crushproof, chemically 
resistant to all fuels and additives 
and is not affected in any way by 
corrosion. The Holley Carburetor Co 


Circle 50 on Inquiry Card for more data 


dev eloped to «¢ 


the rear main 


Engine Preheaters 


A new thermostatically controlled 
external tank type electric 
preheater has been developed. Known 
as the Zero Start, the line has six 
models from 450 to 2000 watts, in 
either 115 or 230 volts. 

The thermostatic feature of the new 
model serves as an automatic shutoff 
should the engine reach preset tem- 
perature or should the unit have been 


engine 


improperly installed so as to restrict 
coolant With the new 
Zero Start external tank-type heater, 


circulation. 


the coolant is warmed and circulated 
throughout the entire 
thermosiphon action. This action, the 
manufacturer states, 


engine by 


warms all mov 
ing parts of the engine and assures 
Phillips Mfg Co. 


Circle 51 on Inquiry Card for more data 


fast starting 


° ° 
Main Bearing Seal 
Specially designed seals have been 
iminate oil leaks from 
bearing of automotive, 
Diesel, marine and similar type en 





New Type Brake for Diesel Engines 
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Known as the Jacobs 
Engine Brake a new de- 
vice has been designed 
fo convert a power 
producing Diesel en- 
gine into a power ab- 
sorbing air pump that 
will relieve the brok- 
ing system of the ve- 
hicle to which if is aft- 
tached of some of ifs 
braking responsibility 
According to the man- 
ufocturer the new type 
brake will absorb 
enough energy fo keep 
a 75,000 Ib truck under 
complete contro! af 15 
mph on a 10 pet grade 
without the use of the 
service brakes. The Ja- 
cobs Mfg. Co. 


Circle 54 on Inquiry 
Card for more data 





By C. J. Kelly-—— 


ASSISTANT EDITOR 


made with oil- 
Made to 
exacting tolerances, these seals are 


The seal is 


fines. 


resistant synthetic rubber. 


reported to have good resistance to 
heat and abrasion. The three com 
ponents of the seal—a steel torque- 
oading band, wire spring and chemi 
cally treated fabric—are molded and 
synthetic 
rubber made by The Goodyear Tire 
& Rubber Co. This synthetic is re- 
ported to be very satisfactory in this 


bonded in Chemigum, a 


application where other materials 


failed according to the seal manufac 
turer Brummer Seal Co 


Cirele 52 on Inquiry Card for more data 


Steering Arm Design 





This steering arm was forged os a one 

piece unit to increase the strength. Hav 

ing a net weight of 12.43 |b. if wos moanu- 

factured from 8640 steel. Union Forging 
Co 


Circle 53 on Inquiry Card for more data 


Aluminum Block 


\ six-cylinder engine with an alu 
minum block is now available in the 
1961 Dodge Lancer. The new power 
plant is die-cast and is offered only 
with the 145 hp, 225 cu in model. 
The aluminum block reduces the en- 
gine weight by almost 65 lbs. 

Other uses of aluminum by Dodge 
include aluminum pistons, distribu 
tors, oi] and water pumps, alternator 
bodies, intake manifolds, and—more 
torque converter and trans- 


mission castings. Dodge Div., Chrys- 


recently 


ley Corp. 


Circle 55 on Inquiry Card for more data 
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FARM 
EQUIPMENT 
INDUSTRY 


By Kenneth Rose 


MID-WEST EDITOR 


TUDIES by the Department of 


Agriculture show that the 
amount of machinery on the 
U. S. A. farm has increased from 
6 per cent of all physical assets 
20 years ago to 10 per cent of all 
farm physical assets at present. 
To keep this growth in balance, 
it should be remembered that the 
amount of physical assets on farms 
has increased considerably, so that 
the 10 per cent is that proportion 
of a much larger base 
At the same time, it has been 
shown that most farm machines 
are used less than they were 10 to 


15 years ago. This is probably 


due, in part at least, to the greater 
specialization of farm machinery. 
The heaviest use is associated with 
the newer and larger machines and 
with the larger farms. Average 
ise on farms of 220 acres or more 
is three to four times the average 
use on farms of 100 acres or less. 
Operators of smaller farms tend to 
do more custom work to spread 
the ownership costs of expensive 
machines 

Farm tractors seem to be in- 
creasingly long-lived. The life of 
a farm tractor in the two or three 
decades before 1940 was about 12 
vears but since that year the aver- 
age useful life of the farm tractor 
has increased to about 17 to 20 
vears. Furthermore, many of these 
will pass through the hands of 
more than one owner. From a 
third to a half of the farm ma- 
chines now on farms in the coun- 
try were bought as used machines 
by the present owners. Used ma- 
chines are more likely to be found 
on the smaller farms, and new ma- 
chines on the larger 


New Cotton Picker 
Allis-Chalmers Mfg. Co. has 

added another new two-row cotton 

picker to its line, the second to be 


introduced by the company in time 
for the 1961 harvesting. The new 
Model 616 is intended to pick cot- 
ton of medium height in heavy 
stands, while the earlier Model 622 
Hi-Unit was primarily 
for use in tall cotton. 

The Model 616 picker has 2560 
chrome plated, recessed barb spin- 
dles made of a heat treated alloy 
steel that rotate continuously while 
the machine is in the picking area. 
Each spindle extends through the 
plant to catch the lint, but the 
leaves and stems, not entangled, 
pass through the machine. Because 
the spindles rotate in self-lubricat- 
ing bronze bearings, staining of 
the cotton by lubricating oils from 
this source is eliminated. 


intended 


Production Schedules Up 


Agricultural machinery manu- 
facturers are increasing production 
schedules over earlier forecasts as 
the sales outlook brightens. Allis- 
Chalmers is doing extra-shift work 
at its West Allis tractor plant. 
International reported 
putting on more than 2300 em- 
ployees from the winter’s slump, 
most of these in the farm equip- 
January’s sales 


Harvester 


ment 
still are not tabulated, but it is 
not expected that they will show 
much gain. The farm equipment 
starts in 


operations. 


selling season usually 
February, picks up in March, and 
tabulated and dependable results 
are often not 
April. Indications are for a good 


season, however. s 


available before 
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New McCormick No. 10 bale thrower 
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* PUBLICATION 


INDEX TO ADVERTISERS 


This Advertisers’ Index is published as a convenience and not as a part of the advertising contract 
No allowance will be made for errors or failure to insert. 


taken to index correctly 


mention AUTOMOTIVE INDUSTRIES 


Every care will be 
When writing to advertisers please 


To get catalogs, engineering data, or other additional information from advertisers, 
please circle appropriate number on post card at back of this issue. An inquiry cord 
number appears at the bottom of each advertisement 


A 
Armco Steel Corp 54-55 
B 
Bearings Co. of America Div 
Federal-Mogul 24 
Bendix Corp 
Products Div 5 
Bethlehem Stee! Co 26 
Brown & Sharpe Mfg. Co 6-7 
Cc 
Classified Advertisement 56 
Clearing Div. U.S. Industries, Inc 
Bock Cover 





Three sectors of the tapered por- 
tion of CONELOK ore 
preformed inwardly (Fig. 1). When 
the Nut is applied to a bolt, these 
conforming sectors are elastically 
returned to a circular configura- 
tion and create an inward and 
downward pressure which pro- 
duces intimate contact between 
the load carrying flanks of the nut 
and bolt threads (Fig. 2). The 
shape of the cone sector displace- 
ment insures conformity with the 
mating bolt and maximum fric- 


the nut 


Copperweld Stee! Co 12 
D 
Delco Moraine Div 10-11 
Dow Chemical Co 18 
E 
Eaton Manufacturing Co 
Saginaw Div r 
Enjoy Chemical Co 9 
G 
Gibson Electr Sales Corp 56 
Gisholt Machine Co 2 
Goodrich Chemical Co., B. F 17 


Yeu One-Piece 


‘0 nee” 
with prevailing torque 





. . The closed 


tion contact area. . 
stress path in the locking portion 
of the nut and the advantageous 


distribution of locking pressure, 
produce a locking device of high 
fatigue life ...and equivalent 
locking force is exerted at only a 
fraction of the stress of any slot- 


ted type locknut. CONELOK main- 


International Nickel Co. Inc 


N 
National Machine Products Co 
S 
Southern Screw Co 
T 
Timken Roller Bearing Co. 2nd C 
Union Carbide Corp Silicones 
Div 
Ww 
Wausou Motor Parts Co ird 


tains its locking action through 


many re-applications. ... It is 
adaptable to high, and low torque 
assemblies to high torque 
stop-nut applications ... and may 


be obtained in sizes from No. 10 
14”, Full Thick di- 


mensions are “Standard”. . 


through and 


Send for brochure which 
includes complete 
engineering specifications. 


) NaTionaL MACHINE PRODUCTS COMPANY 


on SPS company 44250 UTICA ROAD 


3.4% 


Cirele 117 on Inquiry Card for more data 
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echnical Literature 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 


Advertisers’ 


Products and Services 


Data; 


and more Iaformation on New Production 
Equipment and New Products described edi- 


torially in this issue 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers you want on 
Inquiry Postcards, and mail promptly 


By C. J. Kelly 


ASSISTANT EDITOR 


Industrial Cleaning 1 


A well illustrated brochure cal] 
ed “Oakite News Service” contai: 
data pertinent to all industrial 
ciea}?r ’ operatior it liscusses 
equipment, new products, and 
shows different cleaning processes. 
The last three pages are devoted 
to addresses of the various office 
and service representatives from 


st. Oakite Products 


coast to 


Ine 
Engineer's Data 2 
Specification sheet S-1272 dis 


cusses latest engineering informa- 
tion on 2 plat 
places the type ] 


clutches. It re- 
3E2 specifications 
shown on page 48-49 in the Borg 
& Beck Engineer's Manual. New 
design information and modifica- 
detail. Borg & 
Beck Div., Borg-Warner Cor} 


tions are shown in 


Numerical Control 3 


Numerically controlled engine 
lathes are described in a new bul- 
letin called “Turn With Tape.” 
The catalog opens up in folder 
style and specification 
sheets with drawings and 
technical descriptions of the va- 
features of the machines. 
LeBlond Machine Tool Co. 


contains 
line 


rious 


R. K. 


Automatic Machine 4 
Tr} model AW, 2% in. 


single 
atic is described in 
Such fea- 
stock 
hand- 


turret, 


he ‘ 


ev * page DUliclI! 


universai mming, 


1 length adjustment by 


cra pindle 


head, and 


cross slide construction are de- 
scribed and illustrated. Complete 
chine specifications are listed. 


Machine Co. 


Abrasive Discs 5 


\ new fiber-backed abrasive disc 


lighter grinding operations, 


or no dressing action 
involved, is described and il- 

ated in action in a four page 
bulletin. A chart and _ technical 
data are also shown. The Carbo- 
rundum Co. 


Fork Lift 6 


Circular 32B describes the new 


heavy duty Sitdrive model C 
Spacemaster electric fork lift 
truck. The 6 page presentation 
contains illustrations, specifica- 
tions, and operating character- 
istics of the new unit. A complete 


description of the “inchomatic” 
drive control system is explained. 


Lewis-Shepard Products Inc. 


FREE LITERATURE---USE THESE POSTCARDS 
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Motors 12 

An eight page bulletin gives a 
comprehensive description of the 
construction and design details of 
the new Duty Master fractional hp 
Each point is illus 
trated with photos and drawings, 


motor line. 
and a life size photo of a cut-away 
full color. Re- 
ance Electric and ing 


motor 1 hown in 


Engine e? 


13 


Keyseater 


The new Star mode! 25 auto- 
mat feed Keyseater described 
in catalog SC-153. Included are 


the operating features, specifica- 


tio and design features of the 
ine Tooling, accessories and cut 
ters re aiso vered. Star Cutter 


14 


are 


Special Steels 


‘ , P , 
Three additional data sheets 


able describing characteris- 


t and typical applications of 5 
pecial steels Designated data 
sheets 13, 14 and 15, they cover 
Heppenstall stee umbers R97, 
P51, and T71-T72-T74, respec 
tively. Shown are instructions for 
ging, annealing, quenching, and 


gether with hardness 


and other information. Hep 


15 
given 


which 


Copper Strip 


10-A is the number 


re bulletin 


pay 
escribes the physical properties 
and te how to select the right 
copper alioy to meet specific ap 
plication requirements. Five al- 

are presented in easy to use 
tabular form with complete data 
on properties before and after 
eat eatment. Also provided are 
data on properties in annealed, 
quarter hard, half hard, and hard 
tate The Beryllium Corp. 


16 
soring” is 
which 


borers. 


Jig Borer 
“Pb osmatic 


the 1 f 


ame Of a new 
ribes two new 


Precision |} 
booklet 
Js 
are completely 


Models 44 and 54 
covered in this 19 page publica 
It shows line drawings, illus- 
trations and addition to tech- 
ni points it has a specification 
chart at the back of the book. The 
different the 
be utilized is also covered. 


Machine Tool Co. 


tion. 
in 


r cal 


machines can 


Fosdick 


ways 


Compounds 17 


New metal stripping compounds 


that effectively strip electroless 
nickel coatings from steel, mag- 
nesium base alloys, nickel phos- 


phorous, copper, bress and copper 
base alloys by immersion only are 
fully described in a new series of 
technical data sheets, numbers 119, 


120 and 121. MacDermid Inc. 


Toolroom Grinding 18 


A new 52 page booklet entitled 
Tool Room Grinding contains 
grinding and sharpening informa- 


tion for tool makers and tool room 


re- 
includes 


oreme! Explanatory data 


garding grinding wheels 
a description of wheel symbols and 


} 


markings; factors governing tool 
room wheel election; type of 
nd ed in the manufacture of 
the various wheels; and whee! 
icture Specifi wheel recom 
endations are wiven for the se- 
ection and use of wheels for 
grinding: milling cutters; offhand 
grinding harpening reamers; 
hobs; broaches; taps; twist drills; 
cemented carbide toois. A 
‘ irute tior cover machine 
ror he M 1¢ n 


19 
called 


ib 


Thread Guide 
\ 15 page publicatior 


“Harper Thread Guide,” was p 


lished for the users of Harper 
orrosion-resistant threaded fas 
tener The first page contains a 


introduction wr 
Harper. The fol- 
ver numerous types 


a volume of 


comprehensive 
Mr. H. 
ving pages « 
of thread and 
technical and 


ine draw 


en by 
show 
specification data. 


ings, illustrations, charts 
graphs are included 


The H. M. Harper ( 


ind 
the b« 


aiso 


oklet 


Plastic Die Steels 20 


The properties and selection of 
piastic die steels are described in 
a new booklet which is designed 


to show die makers how to match 
die steels to their particular job. 
\ table of mold properties and 
simplified heat treating instruc- 
tions has been compiled to facili- 
tate die and mold 
Another section 
novations in steelmaking and their 
for offering mold econ- 
Vanadium- 


steel selection. 


describes new <in- 
potential 
omies on many jobs. 


Alloys Steel Co. 
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continued ... 


TECHNICAL LITERATURE 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 


Data Sheets and Reports 


Advertisers’ Products end Services Data; and 
more Information on New Production Equip- 
ment and New Products described editori- 


ally in this issue. 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers you want on the 
Inquiry Postcards and mail them promptly 


By C. J. Kelly 


ASSISTANT EDITOR 


21 


Advance 
a 12 page 
and il 


Tooling 


“Over 25 Years of 
Tooling” is the title of 
hur vhich describes 


recently 


bre 


trates enlarged facil- 


ities, machines, presses and 
equipment of the manufa 


Advance Die & Tool Co 


new 
turer, 


2 


mode is 


Crawler Tractors 


tility applications olf 


H-3 and HD-3 are described in an 
t page booklet. Also included 
ated formation covering 
ngineering, design and construc 
itures of the recently intro 


npact crawlers along with 


gasolir ‘ or diese! 
and general specifi 
covering the new 


Matched equipment that expands 


power plar t 


units. 


cations 


on the versatility of the H-3 and 
HD-3 is also covered in UT-130. 
1 Chalmers Mfg. Co., Tractor 
(sy ip 


Blast Cleaning 23 


Bulle tells how the Rotoblast 


tin 


impeller unit uses controlled cen 
trifugal force for its blast clean- 
ing power. The revised 8 page 
bulletin contains diagrams and 


cut-away showing how 
the latest design refinements al- 
low these machines to produce 
quality cleaned surfaces. The bul- 
227A. Pang- 


drawing 


letin is designated 


born ( ‘orp. 


REQUEST ON LETTERHEAD 


Air Cylinders 


Three new bulletins describe 


ar llustrate various types of air 
and hydraulic cylinders. Cut-away 
view line drawings and charts 
led to round out all 

a rmation needed in 
selecting a specific unit. The bul- 


letins are designated numbers 202, 


ar d 204 


Slide Chart 


\ mple to use 
heen as owned ¢ 


ben ih } Ww ASS) 


production engineers in the spec- 


slide chart has 


t design and 


ifications of Metal-O-Rings. It 
covers ring diameters from \% to 
50 in. and includes specifications 


plated and coated rings. 
the rule at the 

nominal ide diameter 
for any standard ring the instal- 
lation diameter can be determined. 
For the 
chart also gives complete data on 
how to calculate the correct instal- 
lation dimensions. Please write on 
company letterhead to: Mr. Arthur 
Hostage, Sales Promotion Mana- 
ger, The Advanced Products Co., 
59 Broadway, North Haven, Con- 


I plain, 
By setting slide 


desired out 


non-standard size rings 


necticut. 
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CHOICE OF THE. 
TOP TRANSMISSION 
BUILDERS, TOO! 
















When you admire the smooth, effortless way 
in which your car shifts, it’s a pretty good sign 
that WAUSAU sealing rings are on the job 
It’s an assurance of quality too, becaus: 
WAUSAU transmission sealing rings are doing 
a superb and vitally important job in most of 
America’s foremost transmissions. And qual 
ity put them there. Our completely modern 
manufacturing facilities and 40 years of expe 
rience are at your disposal. Phone or write 


WAUSAU moror PARTS COMPANY 


2300 Eau Claire St, Schofield, Wisconsin 





PISTON RINGS * SEALING RINGS * VALVE SEAS INSERTS * PRECISION PRODUCTS 


ircle 102 on Inquiry Card for more data 
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12” Copying lathe $4,295.00 


HERE IS TRACING EQUIPMENT THAT PAYS o° Seeniiiie ‘an 406.00 
FOR ITSELF IN THE FIRST FEW MONTHS 


If you have any need at all for repetitive turning, the / \ , 


tion. Use this machine as a standard lathe. Turn out a 


j Wb! [* 
Clearing-Harrison copying lathe is your economical solu Shes be ee 
-~ — = 
: ° 


template or first part. Then apply the copying equipment 
That's all there is to it 

And there's a lifetime of profitable service in these high 
quality machines. They feature: All Gear Heads e« Anti 
friction Bearings on the Spindle e Induction Hardened Bed 
Ways « Gap-type Beds. 

Check the prices at right of Clearing-Harrison copying 
lathes and standard lathes. Then write for details. No 
obligation, of course. 


See Clearing’s booth at A.S.7.M.E. Exposition, 
New York Coliseum Booth 33501. 


COAST TO COAST SERVICE FACILITIES 
Clearing’s nationwide facilities assure you service 
and replacement parts through all Clearing dealers 
and service centers 


SE REE BD aa 
asi io a ri n Division of 
a U.S. Industries, Inc. 


Phone: TW 3-4791 


J Laurel Ave., Hamilton, Ohio 


Circle 163 on Inquiry Card for more data 


f me 


4 | icx 


+ Chagas 


13” Copying lathe $5.150.00 
13” Standard lathe $3,300 00 


;* es m 
a ~—. = 
== = 


wm Ne 


16" Copying lathe $7.150.00 
16” Standard lathe $4,895.00 








